Nghién ctru khoa hoc céng nghé
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1. PAT VAN PE

Gypsum phé thai 13 san phadm phu trong qua trinh san xuét phan lan tir hoa tan
quang apatit trong axit sulfuric (H,SO4) du dé thu dugc axit phosphoric (H;PO4)
theo phuong trinh 1 nhu sau:

Cas(PO4)sF + 5SH,SO4 + 10H,0 = 3H3PO4 + 5CaS04.2H,0 + HF (D)

Gypsum phé thai (goi tit 13 gypsum) ¢ dang bot, mau ghi, c6 tinh axit (pH = 2-
3). Thanh phan chii yéu cta gypsum 1a CaSO4.2H,0 (chiém 75-80% khdi luong),
mot s6 cac oxit kim loai (SiO,, P,0Os, Si0,, AL,O3) va phén con lai 1a kim loai ndng
chiém 20-25% khbi luong, do d6 tiém 4n tac dong xau toi moi trudng va con ngudi.

O nudc ta, c6 3 nha may phat sinh ngudn chit thai gypsum 16n 1a nha may
DAP - BPinh Vii (Hai Phong), nha may DAP - Lao Cai va nha may phan bén Dtc
Giang tai thanh phé Lao Cai voi lugng ton dong 1én tdi 5,6 trigu tan. Du bao lugng
chit thai nay sé& ting lén khoéng 3,8 triéu tan mdi nam. Trong cac bién phép xu ly
gypsum du thira hién nay, d6 thai truc tiép gypsum vao nuoc mit hodc d6 ra bii rac
hay chén 14p hién dang duoc st dung rong rdi & cic qudc gia san xuat phan 1an néi
chung va & Viét Nam noi riéng do d& tién hanh va chi phi thap [1, 2]. Tuy nhién,
bién phap nay anh huong nghiém trong téi chét lugng nudc ngam va dat dai [3]. Dé
giam thiéu cac tac dong xdu dén moi truong, gypsum da dugc sir dung lam nguyen
liéu tho ché tao vat liéu cho nganh xdy dung hay cong nghiép san xuat hoa chit nhu
lam phu g1a cho xi ming, bé tong, san xuat tim gypsum xay dung. Mot hu’O’ng di
méi c6 nhiéu trién vong hién nay 1a str dung gypsum thay thé bot da lam chat don
cho nhua nhiét déo nhu poly etylen ty trong thap (LDPE) [4], poly etylen ty trong
cao (HDPE) [5-7]. Vit liéu compozit trén co s& nhua nhiét déo va gypum c6 thé tmg
dung 1am vo6 cap dién, dng nudc, dng gan xoan... nhy kha ning chng chay, do bén
co hoc tdt, chi phi san Xuét thép, bdo v€ moi truong. Tuy nhién, viéc sir dung cac
nhua nhiét déo c6 ngudn gbc diu moé nhu PE, PP lai gian tiép giy ra cac chét thai
khé phan huy, 1am 6 nhiém méi trudng.

Xu huéng hién nay 14 vu tién sir dung cac nhya nhiét déo c6 kha ning dé phan
hiy sinh hoc dé thay thé cho cac polyme gdc dau mo trong san xuat vét liéu dong
201, soi tong hop va cac san pham khac nhu: poly lactic axit (PLA), polyvinyl ancol
(PVA). Tiép ndi cac két qua nghién ctru str dung gypsum phé thai lam chat don cho
polyme nhu di dé cap ¢ trén. Nam 2020, Nguyén Vii Giang va cong su da ché tao
thanh cong vat li¢u compozit trén co s¢ nhya PLA (polylactic acid) va gypsum [8].
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PLA duoc tao boi axit lactic, san phém cua qua trinh 1én men sinh hoc tur
ngudn co chit co thé tai tao nhu tinh bot ngd, ré san, duong... [9]. PLA duoc phan
hay boi qua trinh thuy phan phi sinh hoc [10], giai phong axit lactic, la chét vi sinh
vat c6 thé dé dang st dung trong qua trinh trao d6i chat. Phan hity nhya PLA bang vi
sinh vat cling da dugc mot s6 nha khoa hoc quan tdm nghién ctru [11].

Tuy nhién, nghién ctru sir dung vi khuan khir sunfat (KSF) dé phan huy vat
liéu compozit axit polylactic/gypsum hién 1a méi trén thé gidi va 1an dau tién duoc
nghién cru & Viét Nam. V6i wu diém chi phi pht hop, hiéu qua va than thién moi
truong, huéng nghién ctru ndy c6 y nghia khoa hoc va thuc tién tng dung.

Trong diéu kién ky khi, vi khuan KSF oxy hoa cac hop chat hiru co don gian
nhu axit lactic, pyruvate, acetate... (CH,O) lam nguon cacbon va nang luong dé khu
sunfat (SO,%) thanh ion sulfide (H,S, HS™ va $%) [12-13] (Phuong trinh 2):

2CH,0 + S04 — H,S + 2HCO5 )

Trong nghién ctru ndy, ching ti lua chon chung vi khuan KSF c6 kha ning st
dung vit liéu compozit axit polylactic(PLA)/gypsum nham tmg dung xur 1y triét dé
vat liéu compozit PLA/gypsum sau khi sir dung. Trong d6, PLA doéng vai tro nhu
ngudn cacbon (CH,0) (chat nhuong dién tir), gypsum dong vai tro nhu sunfat (SO4%)
(cht nhan dién tir).

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong
2.1.1. Chiing vi khudn khir sunfat nghién citu va diéu kién nuéi cdy

~ Chung vi kbuén KSF M3 dugc phan 1ap va lam giau tir mau nudc thu dugc tai
giéng khai thac dau khi, mé Bach H6, Viing Tau.

2.1.2. Moi trwong phan ldp, lam giau vi khuin KSF

Postgate cai tién [14] (g/1): KH,PO4 0,5; NH4Cl 1; NaCl 20; Na,SO4 1;
MgS0,4.7H,0 2; Lactat Na 3,5; cao men 0,5; vitamin C 0,1; Thioglycolat Na 0,1;
FeSO,4. 7H,0 0,2; resazurin 0,001; pH 7-7,5. Mbi trudng bo sung thach (agarose)
dugc st dung dé phan 1ap chiung M3. Sau d6, ching nay dwgc 1am giau trén moi
truong PB cai tién khong bd sung thach (agarose).

Mai truong nghién ctiru kha nang s dung compozit PLA/gypsum cua chung M3.

Kha ning st dung compozit PLA/gypsum nhu ngudn cacbon va sunfat duy
nhat (hay chit nhan cho va nhén dién tr) va anh hudng cua diéu kién nuoi céy (pH,
nhiét d6) va ham luong compozit PLA/gypsum t6i sinh trudng va phét trién cua
chung vi khuén KSF M3 dugc tién hanh trén ‘moi truong Widdle and Bak, 1992
(WB) cai tién (méi truong khong bd sung mudi sunfat d& hoa tan nhu Na,SO4 va
MgSO, va Lactate Na (nguon cacbon) nhu mdi truong lam giau Pg. Ngudn sunfat va
cacbon duy nhat cho vi khuan KSF sinh truéng va phat trién 1a PLA va sunfat giai
phong tir compozit PLA/gypsum. Tt ca méi truong dic hidu dé lam giau va phan
lap vi khuan KSF dugc chuin bi dudi diéu kién ky khi theo phuong phap cua
Hungate cai tién [15].
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Moi truong WB (g/1): KH,PO4 0,2; NH4Cl 0,25; NaCl 20; gypsum 0-60;
Lactate Na 2,24; CaCl,.2H,0O 0,15; MgCl, 0,4; KCI 0,5; Thyoglycolate Na 0,1;
resazurin 0,001, pH 7-7,5.

2.1.3. Vat lieu compozit axit polylactic/gypsum

Vit liéu compozit axit polylactic/gypsum: duoc ché tao boi Vién Ky thuat
nhi¢t doi, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Trong d6, hat gypsum
phé thai voi duong kinh 150 um duoc cung cap bai Cong ty DAP Vinachem Viét
Nam, Hai Phong. Nhua PLA c¢6 tén thuong mai Nature Works @ PLA
polymer2002D 1a san pham cua hing Nature Works LLC (United States) c6 nhiét o
nong chay (Tm) trong khoang 155-165°C, ty trong 1.24 g/cm’, chi s chay (MFI)
10-30 g/10 phat, khéi lwgng phan tir 110 KDa.

2.2. Phuwong phap nghién ciru
2.2.1. Thu va xir Iy mdu

MaAu nudce thu dugc tai giéng khai thac dau khi, mo6 Bach Hé, VQng Tau duoc
dung trong binh Duran kin khi. Mau dugc gitt 4°C trong vong 24 gi¢ dé lam giau va
phan lap.

2.2.2. Lam giau chiing vi khudn khir sunfat M3

Vi khuan KSF dugc 1am giau tir mau nudc trong binh serum ky khi thé tich
150 ml chira 80 ml méi truong va éng Hungate ky khi thé tich 15 ml v6i 9 ml méi
truong. Moi truong 1am giau 1a moi truong Py cai tién véi Lactate-Na nhu ngudn
cacbon (chat cho dién tir), Na,SO4 va MgSO4 nhur ngudn sunfat (chat nhan dién ti).
Vi khuan KSF duoc lam giau ¢ diéu kién pH 7-7,5, 30°C.

2.2.3. Phan lap chiing vi khudn khir sunfat thuan khiét M3

Dich lam giau vi khuan KSF (tdp doan vi khuin KSF) dugc pha loang dén
ndng do phu hop (1072, 103 10, 10° > va 10°...). Sau d6 & mdi cip do pha lodng
1 ml dich lam giau dugc cdy vao dng nghiém chira 9 ml moéi truong ky khi c6 co
chat Na-lactate va thach 1 ,5% (W/v), dao dau nhe roi dat dimg trén gia ong nghiém
cho t6i khi thach déng. Cac dng thach ban long duoc dat trong thiét bi nuoi cay ky
khi (anaerobic chamber), dugc nudi trong ti 4m 30°C cho dén khi vi khuin KSF
hinh thanh khuan lac riéng r&.

2.2.4. Quan sdt hinh thdi té bao chiing M3 bang kinh hién vi di¢n tir quét (SEM)

Li tim 6000 vong trong 5 phit dich nudi ciy chira chung M3 sau 7 ngay nudi
cdy. Hat bo pha trén va thu sinh khéi. B6 sung 0,5 ml dung dich c¢6 dinh mau
glutaraldehyt 2,5% va tron déu bang pipet cd dinh trong 20 phiit. Chuan bi lamen v
trung rira axit va con, sau dé trai polylizin 1% Ién dé lam dém bam dinh vi khuan.

Tron déu dung dich da c¢d dinh trén va trai déu cac 16p méng trén lamen da co
polylizin, khéng dé tao bot, dé kho trong 15 phut dén khi bé mit se han (tranh dé
quéa kho). Dung dung dich rira PBS hodc carbohydrat 0,1M dé rira cac mau lamen,
ngam trong 5 phut, lp lai 2 1an budc nay va dé kho. Tiép tuc st dung dung dich cb
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dinh khac 1a OsO4 1% dé c¢6 dinh lai mau sau khi d rira trong 10 - 15 phut. Rira lai
mau sau khi ¢b dinh bfing 5 dung dich con véi néng do khac nhau 50%, 70%, 80%,
90% va 100% trong 5 phut, riéng dung dich cdn 100% lip lai 2 1an. Dé kho, phi ion
mau, dua 1én kinh SEM (S - 4800, Nhat Ban) quan sat va chup anh mau.

2.2.5. Phén loai ciia chiing vi khudn khir sunfat lwa chon bang phan tich
trinh tw gen 16S rRNA

ADN tdng s6 tir dich nuéi cdy chung vi khuan KSF thuan khiét M3 duogc tach
bang Kit cia hing Thermo scientific, My (Thermo Scientific GeneJet Genomic
DNA purification kit). Cap moi 27F (5’-AGA GTT TAG TCC TGG CTC AG-3’) va
1492R (5’-GGT TAC CTT GTT ACG ACT T-3") dugc sir dung dé khuéch dai cac
doan gen cho muc dich x4c dinh vi tri phan loai cua ching M3 va chu trinh nhiét
(95°C 3 phat, (95°C 30 gidy, 55°C 45 gidy, 72°C 1,5 phuat) x 30 chu ky, 72°C 10
phut, két thuc 4°C). San pham PCR sau khi tinh sach duoc phan tich trén may doc
trinh ty ABI PRISM®3100-Avant Genetic Analyzer (Applied biosystems, Foster
City, CA, USA).

2.2.6. Anh hwong ciia pH va nhi¢t dp téi sinh truéng va phdt trién ciia
chiing vi khudn khw sunfat lwa chon

Anh huong cua ham luong pH (4; 4,5; 5; 5,5; 6; 6,5; 7; 7,5; 8; 8,5, 9; 9,5 va
10) va nhiét 46 (25, 30, 37, 45 va 55°C) dén sinh truong cua chung
Desulfomicrobium sp. M3 trong mdi trudong WB bd sung composite PLA/gypsum
1an Iugt 1am ngudn sunfat va cacbon duy nhét.

* Panh gia kha ning phan hity compozit PLA/gypsum ciia ching vi khuan
KSF Iya chon

Kha nang phan huy compozit PLA/gypsum cua chung Desulfomicrobium sp.
M3 thong qua Vlec stt dung gypsum va PLA nhu ngudn sunfat va cacbon duy nhét
va su bién ddi ciu trac quan sat dudi kinh hién vi dién tor quét (SEM). Trong céc
nghién ctru nay, chung Desulfomicrobium sp. M3 dugc nudi trong moi trudng
khoang WB ky khi c6 bd sung ham luong composite khac nhau.

2.2.7. Xac dinh ham luwong sulfide

Ham luong sulfide do vi khuan KSF tao ra duoc xac dinh bang phuong phap
so mau dua trén két tia mau nau den CuS bang may quang phd (APHA, 1998).

3. KET QUA VA THAO LUAN
3.1. Lam giau hdn hop chiing vi khuin khir sunfat

Su sinh truong ciia vi khuan KSF trong mau lam giau dugc nhéan biét sau 5-7
ngay théng qua két tia FeS mau den va ham luong sulfide tao ra. Cay chuyén dich
lam giau duoc thuc hién sau mdi 5-7 ngdy. Sau 3 lan cdy chuyén, mau lam giau c6
lugng sulfide tao ra trong moi truong kha cao, dat muc 300-350 mg/l, chiing to tap
doan vi khuan KSF d3 thich nghi va sinh truong t6t & diéu kién lam giau.
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3.2. Pic diém hinh thai khuén lac va té bao ciia chiing vi khuin KSF Iya chon
Pic diém hinh thai khuan lac cua ching M3:

Chung M3 tao thanh khuén lac hinh (ﬁ?l 16i hai mat, kich thudc tir 1-2 mm.
Mau den cta khuan lac duoc tao thanh 1a do két tua FeS (hinh 1).

Hinh 1. Hinh thai khuén lac cta chung vi khuan khir sunfat Desulfomicrobium sp. M3
trén moi truong dac hi¢u
Dic diém hinh thai té bao ctia chung M3:
Hinh anh chup trén kinh hién vi dién tir quét (SEM) ciing cho thiy té bao cua
ching M3 c¢6 dang oval dai ddc trung cho cac loai thudc chi Desulfomicrobium, kich
thudc 4um X 5,5 um (hinh 2).

IMS-NKL 5.0kV 4.5mm x4.50k SE(M) 10.0um

Hinh 2. Hinh thai t bao chung vi khuan khir sunfat M3
dudi kinh hién vi dién tor quét (SEM)
Chung vi khuén khtr sunfat lya chon da duge phan loai bﬁng phan tich trinh tu
gene 16STRNA.

So sanh trinh ty gen cho thay, chung M3 gan giii nhat v6i Desulfomicrobium
sp., d0 tuong dong khi so sanh trinh ty cua 16S rADN 1a 99%. Dua trén cac phan
tich v€ trinh tu gen, ching M3 duoc dinh danh 1a Desulfomicrobium sp. M3.

* Nghién ciru khd nang s dung compozit polylactic axit/gypsum nhw

nguon sunfat (chét nhén di¢n tit) va ning lwong cacbon duy nhit (chit nhwong
dién tir)

Tap chi Khoa hoc va Céng nghé nhiét déi, S6 22, 05-2021 61



Nghién ciru khoa hoc céng nghé

Chung Desulfomicrobium sp. M3 duoc nudi cdy trén mdi trudng khoang WB
cai tién bo sung compozit polylactic axit/gypsum v6i ham lugng 10 g/l. Thi nghiém
duoc tién hanh & diéu kién ky kh1 voi pH 7.5, 30°C va ty 1é tiép gidng vi khuan KSF
1a 1% (v/v) (twong duong voi 10° té bao/ml). Pdi ching (1): moi truong WB cai tién
c6 bd sung compozit PLA/gypsum (10g/l) nhung khong bd sung chung
Desulfomicrobium sp. M3; dbi chimg (2): mdi truong WB cai tién ¢ bd sung ching
Desulfomicrobium sp. M3 (1% (v/v) nhung khong bd sung compozit PLA/gypsum
hay bat ky muo6i sunfat va ngudn cacbon nao va dbi ching (3): méi truong WB cai
tién co6 bd sung ngudn sunfat la cac mudi sunfat hoa tan (2g MgSO./1 va lg
Na,SO4/1), lactate-Na nhu ngudn cacbon va chung Desulfomicrobium sp. M3 (1%
(v/v). Kha nang st dung compozit polylactic axit/gypsum nhu ngudn sunfat va
cacbon, ning lwong duy nhét cta chung M3 duoc danh gia dua trén sy sinh trudng
ctia chiing nay thong qua két tia FeS (mau den) va xac dinh ham luong sulfide tao ra
(hinh 3).
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Hinh 3. Kha nang str dung compozit PLA/gypsum nhu ngudn sunfat va cacbon,
nang lugng duy nhat

Két qua (hinh 3) cho thiy, ching Desulfomicrobium sp. M3 sinh trudng tt va
6n dinh trong mdi truong bd sung 10 g/l (w/v) compozit PLA/gypsum nhu ngudn
sunfat va cacbon, ning luong duy nhit (miu thi nghiém), ham lwong sulfide dat 321
mg/l trong duong voi 67% so voi ham lugng sulfide chung nay tao ra trén moi
truong WB bd sung mubi sunfat hoa tan 1a 428 mg/l (miu B/c 3). Gan nhu khong
x4c dinh duoc ham lugng sulfide tao ra & mau B/c 1, va chi mot ham luong sulfide
rat nho duoc tao ra & mau B/c 2 (15 mg/l) sau 14 ngéy.

3.3. Anh huéng ciia pH téi sinh trweéng va phat trién ciia chiing vi khuén
khir sunfat lwa chon

Anh huéng cua pH t6i sinh trudng va phat trién cua ching Desulfomicrobium
sp. M3 trén ngudn sunfat va cacbon duy nhit 1a PLA va sunfat giai phong tir
compozit PLA/gypsum duoc danh gia trén méi trudng khoang WB cai tién. Thi
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nghiém duoc tién hanh trong diéu kién ky khi & 30°C véi céc gia tri pH khac nhau
(4;4,5;5;5,5; 6, 6,5, 7;7,5; 8; 8,5;9; 9,5 va 10). Ham lugng compozit PLA/gypsum
dugc bd sung vao moi truong khoang la 10g/1, ty 1¢ tiép gidng 1a 1% (v/v) dich nudi
cay vi khuan KSF sau 3 lan lam giau trén méi truong WB cai tién. Sy sinh truong
cua chung Desulfomicrobium sp. M3 dugc danh gia dya trén ham luong sulfide tao
rasau 0, 4, 8 va 12 ngay thi nghi¢m.

Két qua ¢ Hinh 4 cho thiy, ching M3 c6 kha ning sinh truong & dai pH rong
tir 5 - 9, tuy nhién sinh truong va phat trién tdi wu ¢ pH trung tinh hoi kiém (pH 6-
8). Voi pH 7,5 hi€u qua khir sunfat va tao sulfide ciia M3 1a cao nhét, v&i ham luong
sulfide tao ra & muc cao 330 mg/l sau 8 ngay thi nghiém. Vi vay, ching t6i chon pH
7,5 cho cac nghién ctru tiép theo.
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Hinh 4. Anh huong cua pH 1én kha ning tao sulfide ctia chung vi khuan KSF
Desulfomicrobium sp. M3 theo thoi gian

3.4. Anh huéng cia nhiét do t6i sinh truéng va phat trién cia ching vi
khuan khir sunfat lya chon

Anh huong cua nhiét d6 dén sinh truéng cua chung Desulfomicrobium sp. M3
trén ngudn sunfat va cacbon (axit lactic) duy nhét giai phéng tur compozit
PLA/gypsum dugc danh gia trén moéi truong WB cai tién. Thi nghiém duoc tién
hanh ¢ diéu kién ky khi véi pH 7,5 ¢ nhiét d6 khac nhau (25, 30, 37, 45 va 55°C).
Ham luong compozit PLA/gypsum duge bd sung vao méi trudng khoang 1a 10g/1, ty
16 tiép gidng 13 1% (v/v) vi khuan KSF sau sau 3 1an 1am giau trén moi trudng WB.
Sinh trudng cua chung Desulfomicrobium sp. M3 dugc danh gia dya trén ham lugng
sulfide tao ra sau 0, 4, 8 va 12 ngay thi nghiém.

Két qua ¢ Hinh 5 cho thay, chung Desulfomicrobium sp. M3 sinh truéng tét &
dai nhiét do tir 25 - 37°C va sinh truong téi vu & 30°C. Piéu nay dugc ching minh
boi ham luong sulfide tao ra trong subt 12 ngay thi nghiém. Ham luong sulfide dat
cao nhét ¢ dai ndng d6 25-37°C sau 8 ngay thi nghiém 1a 301-332 mg/I. O 30°C ham
lugong sulfide tao ra la cao nhét dat t6i 332 mg/l. Vi vay, 30°C duoc lya chon cho céac
nghién citu tiép theo.
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Hinh 5. Anh hudng cta nhiét d6 t6i kha ning tao sulfide cta ching vi khuan KSF
Desulfomicrobium sp. M3 theo thoi gian

3.5. Anh huéng ciia ham lwong compozit PLA/gypsum téi sinh truwéng va
phat trién cia ching vi khuan KSF Iya chon

Chung Desulfomicrobium sp. M3 duoc nudi cdy trén mdi truong khoang WB
cai tién bd sung compozit PLA/gypsum (Hinh 6) voi ham luong khac nhau (5, 10,
20, 30, 40, va 50 g/l tuong Uing trén dd thi hinh 6 12 0,5; 1; 2; 3; 4 va 5% w/v). Thi
nghiém dugc tién hanh dudi didu kién ky khi ¢ pH 7,5 va 30°C. Ty 18 tiép gidng la
1% (v/v) vi khuan KSF. Sinh truong cta chung Desulfomicrobium sp. M3 dugc
danh gié dya trén ham lugng sulfide tao ra sau 0, 7, 14 va 28 ngay.

Két qua (hinh 6) cho thdy, ching M3 c6 kha ning sinh truéng va phat trién
trong moi truong cd bd sung compozit PLA/gypsum v6i ham luong tur 5-500g/1.
Trong méi truong khoang WB cai tién bd sung compozit PLA/gypsum v6i ham
lwong 10-20 g/l, & pH 7,5, 30°C, chung M3 sinh truéng va phat trién tot nhét voi
ham luong sulfide tao ra sau 14 ngay la 318-322 mg/l. Sinh truéng cta chiung M3
giam di trong mdi truong bd sung 30 - 40g/1 compozit polylactic axit/gypsum va hau
nhu khéng sinh trudng trong mdi trudng bd sung 50 g/l compozit polylactic
axit/gypsum (ham lugng sulfide tr 10-12 mg/1).
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S 300
E
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o
S 200
[}
2 150
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o

001% 1% 2% 3% 4% 5%
Ham Iwong PLA/gypsum (%, w/v)

Hinh 6. Anh huong ctia ham luong compozit PLA/gypsum t6i kha nang tao sulfide
cua chung vi khuan KSF Desulfomicrobium sp. M3 theo thoi gian
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3.6. Khia nang phian hidy compozit PLA/gypsum cuia ching
Desulfomicrobium sp. M3

Kha nang phén huy compozit PLA/gypsum cua chung Desulfomicrobium sp.
M3 dugc danh gia dya trén (1) kha nang str dung compozit PLA/gypsum nhu nguén
sunfat va cacbon, ning lugng duy nhat (chat nhan va nhuong dién tr) va (2) su phan
ra clia compozit PLA/gypsum dudi kinh hién vi dién tr quét (SEM).

Nhu két qua da de cap ¢ trén, chung Desulfomicrobium sp. M3 c6 kha nang
sinh truong va phat tr1en trong moi truong co bd sung compozit PLA/gypsum voi
ham lugng tir 5-40g/1, tot nhat véi ham luong compozit PLA/gypsum 1 10-20g/1 &
pH 7,5 va 30°C. Su phan hiy compozit PLA/gypsum cia ching vi khudn KSF nay
dugc quan sat du6i kinh hién vi dién tir quét. So sanh hinh anh SEM cua méu dbi
chtng (khong bd sung vi khuan KSF) (7A) va méu thi nghiém (7B) (b sung vi
khuan KSF) nhan thy, compozit PLA/gypsum di bi phan hay sau 21 ngiy thi
nghi¢m.

P v
SEl WW\L WD11mm 5330 e :16,000 1um -ty
ITF- VKTND y

(A) (B)

Hinh 7. Su phan huy compozit PLA/gypsum ciia ching vi khuan KSF
Desulfomicrobium sp. M3 dugc quan sat dudi kinh hién vi dién tir quét (SEM)
sau 21 ngdy thi nghiém; (A) ddi ching khong vi khuan KSF;

(B) Mau b sung chung vi khuin KSF

4. KET LUAN

- ba lya chon va phéan loai dugc chung vi khuén khir sulfae M3 ¢6 do tuong
dong 99% voi Desulfomicrobium sp. Chung Desulfomicrobium sp. M3 c6 kha nang
st dung compozit PLA/gypsum nhu ngudn cacbon, nang luong va sunfat duy nhat.

A
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- Chung Desulfomicrobium sp. M3 ¢6 kha ning sinh truéng tét trong méi
truong khoang bd sung 10-20g/l1 (w/v) compozit PLA/gypsum & 30°C, pH7,5.
Chung vi khuan KSF Desulfomicrobium sp. M3 c¢6 kha ning phan hiy compozit
PLA/gypsum sau 21 ngay thi nghiém.

Loi cam on: Cong trinh nay dwoc thyc hién voi sy hé tro kinh phi ciia chirong
trinh hé tro 'nghién ciu vién cao cap cua Vién Han lam Khoa hoc va Cong nghé Viét
Nam, md s6: NCVCC.13.09/20-20.
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SUMMARY

STUDY ON BIO-DEGRADATION OF POLYLACTIC ACID/GYPSUM
COMPOSITE BY A MARINE STRAIN OF SULFATE REDUCING
BACTERIUM

A sulfate-reducing bacterium, Desulfomicrobium sp. M3 capable of using
polylactic acid (PLA)/gypsum composite as the sole carbon, energy and sulfate
sources was selected among marine sulfate-reducing bacteria. Solid PLA/gypsum
composite mixed in water hydrolyzed abiotically to release lactic acid (electron
donor) and sulfate (electron acceptor) into solution over the period of time. The
identification using sequencing analysis of 16S rRNA gene showed that the strain
M3 smilar 99% with Desulfomicrobium sp. The addition of PLA/gypsum composite
was required for the growth and metabolic activity of the investigated sulfate-
reducing bacterium. The suitable conditions for the optimal growth of the strain M3
were found to be 25-37°C, 6-8, 10-20 g/l (w/v) for temperature, initial solution pH,
intitial concentration of PLA/gypsum composite, respectively. The results of SEM
analysis revealed that the Desulfomicrobium sp. M3 exhibited a tremendous
potential for contaminated bio-degradation of PLA/gypsum composite.

Keywords: Bio-degradation,bioplastic, sulfate-reducing bacteria, polylactic
acid /gypsum composite
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