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Nghién ctru hiéu luc e ché vi khuan
khir sunphat ciia mot so nano kim loai
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Tém tit:

Vi khuin khir sunphat (Desulfomicrobium baculatum) 1a nhém vi khuan Ky khi ¢6 kha ning sinh ra khi H,S 1am
chua héa dau th, gay 4n mon cac thlet bi kim loai va hé thong dwong 6 ong, tham chi tao thanh cac mang bloﬁlm gay
bit nhét via, lam gidm kha nang tlep nhén ctia nwéc bom ép trong khai thac diu Kkhi. Hién nay, cac chit diét khuin
dang dwgc sir dung chu yéu la andehit hodc amin vong két hop véi chét hoat djng cation, rat doc hai dbi voi con
nguwoi va moi treong. Sw phat trién ciia khoa hoc va cong nghé da tao ra vit li€u méi co kich thwdc nano, véi kha
niing thay thé cac chat diét khuén truyén thong va thén thién véi méi trudomg. Nghién ciru nay da cho thiy, cic nano
kim loai bac, dong véi kich thwéc trung binh 50 nm, nong dd sir dung tir 500 ppm c6 kha niing rc ché va diét ca 2

chiing vi khuin khir sunphat boi 18i, bam dinh trong cac diéu kién nhiét d9 thuwong va cao.

Tir khéa: glutaraldehyde, nano bac, nano dong, vi khuin khir sunphat.

Chi s6 phén loai: 1.7

Pat van de

Trong khai thac dau khi, viéc xir Iy vi khuan khtr sunphat
1a mot trong nhitng vin dé da duoc nghién ctru tir rit lau,
tuy nhién cho dén nay vin chua tim dugc bién phap khéc
phuc hiéu qua, déng thoi dam bdo an toan cho méi truong.
Vi khuén khir sunphat 1a nhom vi sinh vat chuyén biét song
trong moi trudng nude khong ¢ 6xy, chung 1a cac vi khudn
ky khi tuyét ddi c6 thé sdng & mdi truong khic nghiét nhu
nhiét do, ap suét, dd man cao, moi truong qua kiém hoac
qué axit. Loai vi khuan nay ton tai kha phd bién trong cac
mo dau, giéng khai thac [1-3].

Tir 1au, cac nha khoa hoc trén thé gidi da chi ra nhimng
van dé nghiém trong ma vi khuan nay gay ra trong hé thong
khai thac dau moé nhu: i) An mon st trong diéu kién khong
c6 khong khi (an mon ky khi); i1) Tao két ta sunphua sat
lam anh hudng dén h¢ thong bom; iii) Sinh ra khi H,S lam 6
nhiém khi nhién liéu; iv) Lam chua hoa, giam gia tri thuong
mai ctia dau thé [4, 5]. Nhiéu nghién ciru trén thé gisi da chi
ra rang, cac vi khuan nay c6 kha ning phan hiy dau tho ¢
diéu kién ky khi, ching st dung dau tho nhu 1a ngudn cacbon
dé sinh truong va phat trién. Trong thi nghiém cta minh,
Burghal (2011) [6] di chi ra kha nang phan hity dau tho cta
chung vi khuan khir sunphat duoc phan 1ap tir mo dau &
Basrah, Iraq dat 88% sau 54 ngay u, lugng hydrocacbon con
lai trong moi truong c6 vi khuan khir sunphat chi 1a 22,06
ng/l, trong khi & mau ddi chimg 1a 190,84 pg/l.

‘Tac gia lién hé: Email: sonha@ims.vast.ac.vn
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Nhu vay, voi nhiing tac hai do vi khuén khtr sunphat gay
ra, viéc loai bo chung ra kh01 hé thong giéng bom nudc va
dau khai thac 1a hét sirc can thlet Hién nay, cac chat diét
khuén dang duoc sir dung chu yéu 1a cac andehit hodc amin
vong két hop véi chat hoat dong cation, rat doc hai ddi voi
con ngudi va moi truong. Khi st dung cac chat diét khuén
nay trong thoi gian dai s€ xdy ra hién tuong “nhon” va giam
tac dung.

Gan day, cac nha khoa hoc da thu dugc nhitng thanh
tyu dang ké nho viée su dung cac nano kim loai c6 hoat
tinh khang khuan manh dé trc ché sy phat trién ctia vi sinh
vat. Tac dung gy doc ddi véi vi khuan cta dong va dong
oxit (CuO) 1a tao ra cac loai 6xy phan Urng, gy ra qua trinh
peroxy hoa lipid qué trinh 0xy hoda protein va phan huy
DNA trong té bao vi khuan [7]. Nano bac cting duoc biét
dén véi tinh nang diét khuan vuot troi, co rat nhidu mg
dung trong doi sdng. Vi kich thudc nho, nano bac c6 thé
xam nhap dé dang vao té bao vi sinh vat, 1am thay d6i co ché
hoa sinh, bat hoat cac quaé trinh trao ddi chat cua vi sinh vt
dan dén viéc tiéu diét chung [8-10].

Bai bio nay tap trung vao nghién ctru ché tao cac nano
kim loai ¢ dang dung dich (nano bac) va dang bdt (nano
ddng hoa tri 0) bang cac tac nhan khir khac nhau; tién hanh
nghién ctru kha niang e ché va diét vi khuan khir sunphat
duogc phan 1ap tir cac gian khoan moé Bach H6 va moé Rong.
bac biét, cac nghién ctru dugc thyc hién dbi voica 2 chung
vi khuan khir sunphat 14 loai boi 16i, bam dinh & diéu kién
nhi¢t d§ thuong va cao.
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Abstract:

Sulfate-reducing bacteria (Desulfomicrobium baculatum)
is a group of anaerobic bacteria capable of producing H,S
gas, which sours crude oil, corrodes metal equipment,
pipeline systems, and even forms biofilms that cause
blockages reservoir, reducing the reception capacity of
pumped water in oil and gas exploitation. Currently, the
biocides are mainly aldehydes or cyclic amines combined
with cationic active substances, which are very toxic
to humans and the environment. The development
of materials technology has created new nano-sized
materials that are capable of replacing traditional
biocides and are environmentally friendly. This study
has shown that silver and copper metal nanoparticles
with an average size of 50 nm and concentration from
500 ppm can inhibit and kill both sulfate-reducing
bacteria strains swimming and adhering in the water at
normal and high temperature conditions.

Keywords: copper nanoparticles, glutaraldehyde, silver
nanoparticles, sulfate-reducing bacteria.

Classification number: 1.7

Doi tuong va phuong phap nghién ciiu
Doi twong

Nguyén liéu: héa chat ché tao nano bac gdm: AgNO,
do tinh khiét >99,99% (Hang Merck), NaBH, d6 tinh khiét
96,5% (Chemical Ltd.), Chitosan d¢ tinh khiét >99,0%
(Phap). Hoa chit ché tao nano dong gom: CuSO ,-SH,0
(GHTECH, >99,0%), NaOH (Xilong), nudc cat 2 1an.

Vi khudn khir sunphat dung cho thi nghiém ¢ nhiét do
thuong gdm: hdn hop chung phéan lap tir cac gian khoan
mo Bach HO va mo Rong, s6 lugng vi khuan khir sunphat
10%-10° té bao/ml do Phong Vi sinh vat Dau mo, Vién Cong
nghé Sinh hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam cung c.:fip.
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Vi khuén khir sunphat dung cho thi nghi¢m & nhiét do
cao gom hon hop chung phén 1ap tir cac gian khoan mo
Bach H6 va mo Rong, sb lugng vi khuan khir sunphat 10%-
10° t& bao/ml do Phong Vi sinh vat dau mo, Vién Cong nghé
Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
cung cap.

Thép dung dé danh gia kha ning bam dinh cua vi khuén
khtr sunphat 1a CT3 c6 kich thudc 1x2x0,2 cm dugce xt 1y
ri sét, ddnh bong va vo tring trude khi cdy ching vi khuin
khtr sunphat.

Moi truong nudi cdy vi khuin khir sunphat 14 Postgate
B v6i hdn hop ngudn co chét axit lactic/axetat dam bao cho
su sinh trlrorng va phat trién cua vi khuan khtr sunphat. Tiéu
chuin nuéi ciy va thir nghiém 1a API RP38.

Thiét bi: may dién phan sinh khi H, HGH-300, cong suat
sinh khi H, 1a 300 ml/phut, 10 6 ong co dleu khién nhiét do toi
dal. 200"C hé thdng van day dan khi dam bao an toan chay
n6, kinh hién vi dién tir quét (SEM) Philips CM 120, thiét bi
do kich thu6c hat bang phuong phép tan xa 4nh sang laser
LA-950.

Phuwong phap

‘Phuong phap khir hoa hoc duge sir dung cho qua trinh
che tao dung dich nano bac tr AgNO, v6i chat khu NaBH,
[11]: hat nano bac dugc hinh thanh trén dua trén phan ing
sau:

2AgNO, +2NaBH, — 2Ag + 2NaNO, + B,H, + H,

Dung dich phtic hé nano bac - chitosan dugc diéu ché
voi ty 1¢ NaBH /AgNO, = 0,25, ham luong chitosan 1a 120
ppm va nong do AgNO;, 1a 500 ppm, phan (ng tién hanh
& didu kién nhiét do phong, tbc d6 nho giot cua chat khir
NaBH, vao dung dich AgNO, 1a 10-11 giot/phut.

Phuong phép khir bai hydro dién phan tir nude dé khir
CuO thanh nano dong hoa tri 0 (Cu®) & nhiét do thap [12]:
hoa tan hoan toan CuSO,.5H,O trong nudc cat dé duoc
dung dich CuSO, 0,2 M. Can chlnh xac lugng NaOH theo
ty 1¢ tinh toan va hoa tan trong nudc dugc dung dich NaOH
1 M. Nho giot NaOH 1 M vao dung dich CuSO, v6i sy hd
trg cua may khudy toc d6 400 vong/phut. Két thuc phan Gng
thu duoc két thia mau den. Loc va rira két tia nhiéu lan bang
nude cat dé loai hét cac ion tap roi sdy két tia & 100°C cho
dén khi kho hoan toan thu dwoc san pham 1a bot CuO co
mau den.

Tiép tuc cho bot CuO vao buong phan tmg bang ong
thach anh trong 16 nung c¢6 diéu khién nhiét do, 1ap ong dan
khi, van an toan. Dién phén tao khi H, luu luvgng 300 ml/
phit dua vao budng phan tng. Gia nhlet va diéu khién nhiét
do duy tri 6 300°C trong 90 phut. Dé 16 ngudi tu nhién trong
khi tiép tuc dién phan tao khi H, dé bao vé san pham tranh
bi 6xy hoa. Sau do, 1iy san pham ra va bao quan trong moi
truong chan khong, thu dugce bot nano Cu.
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Phan g khir CuO thanh nano Cu’ nhu sau: n
CuO +H, — Cu’+ H,0 E

o

Dbanh gia kha nang phan tan cta céc hat nano: cac dung
dich nano bac dugc do phd phan bo kich thudc hat zeta
nanosizer, thé zeta dé xac dinh kich thudc va danh gia sy 6n

Coriurg 6 (%)
-

dinh cuta hat nano. 2

Tac dung diét khuan khir sulphat dugce danh gia theo su Py S—

At trién cla vi A : ; o Y S 0 1 ] ] 100 15000
phat trién cua vi khuan sau cac khoang thoi gian tiep xtc ot tharde )

v6i dung dich nano bac theo tiéu chuén API RP38. Ham
luong H,S (mg/l) dg hdn hop vi khuin khtr sunphat sinh
ra dugc xac dinh bang cach su dung may J605 Hydroen
Sulfide Analyzer.

Hinh 2. Phan bé kich thwéc hat nano bac.

Phwong phdp xie Iy 56 liéu

Céc s6 liéu thu thap duoc tinh toan céc gia tri trung binh,
sai s0 bang chuong trinh Microsoft Excel 2016.

Két qua va ban luan

Ché tao dung dich nano bac va hat nano Cu’

Ché tao dung dich nano bac: phd UV-Vis cua miu dung  Hinh 3. Anh SEM ctia hat nano bac.
dach nano bac da pha loang 10; lan Acho thay’ dul}g d1c1,1 phI:I'C Kich thue @am) % cuimgd) D ring (dam)
hé nano bac - chitosan chu yeu hap thu cac séong c6 budc

Thé zeta (mV): 41,0 Dinhl 410 100,0 649
séng trong khoang 350-450 nm va dinh & 400 nm (hinh 1), ™) "
Ao AN i s s 4 , , D9 léch zeta (mV): 6.49 Dinh 2 0,00 0,0 0,00
day la gia tri dac trung hap thu plasmon cua cac hat nano
bac. Xac dinh phan bd kich thudc hat ciia mau nano bac -
bang phuong phap do tan xa anh sang dong (DLS) cho thay, :

kich thudc trung binh ctia mau la 46,19 (nm), cac hat nano

bac tip trung chu yéu tai 2 ving quanh 9 va 73 nm (hinh —
2). Hinh anh SEM cua hat nano bac (hinh 3) cho thay 10 su £ | |
phéan bo ¢ 2 vung kich thude bé va 16n hon 50 nm. |
Thé zeta cua phtrc hé nano bac thu duoc kha cao (dat - o ke a7 o o

41,0 mV) va twong dbi tap trung (hinh 4). Piéu nay chung

t6, cac hat nano bac - chitosan c6 tinh 6n dinh cao. Thuc té, Hinh 4. Thé Zeta cta dung dich nano bac.

h¢ nano bac - chitosan tong hop dugc khong bi két tia sau Ché tgo nano Cu’: phan tich hinh anh SEM cho thay,
nhiéu thang bao quan. hinh dang va kich thudc ctia san pham sau hoan nguyén da
2, giam dang k& so v6i nguyén liéu trude hoan nguyén (CuO).
1.2 Kich thudce san pham thay rd ndm ¢ thang 50-100 nm (hinh
L
L1 /\\ 5A, B).
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Hinh 1. Phd UV-Vis ctia nano bac.

Kich thuge (d.nm) % cudngdd Do rong (d.nm) X
Kich thucc trung binh (d. nm): 46,19~ Binh 1 83,60 9.5 53,35 A) B)
Chi 6 phan b kich thudc Pdi: 0468 Dinh2 5818 75 1,721

Hinh 5. Anh SEM ctia CuO (A) va nano Cu® (B).

TAPEHT

g:;:gcmvlét Nam 64(1) 1.2022 34



Quan sat gian dd nhiéu xa tia X ¢ hinh 6 cho théy, dinh
dac trung cua san phém la nano kim loai Cu, tai goc 2 theta
la 43,3, 50,4 va 74,0, phu hop v&i ma tham chiéu nhiéu xa
¢6 ngudn 03-065-9026 ciia pha Cu khdi chuan.
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Hinh 6. Gian dd XRD ctia mau nano Cu.

Qua quan sat dic diém cua cac dinh trén cac gian do
nhidu xa cho thdy dinh sic nét, nén dinh thap ching to mirc
do tinh thé cua san pham cao, chan dinh rong cho thay cac
hat thu duoc ¢ kich thudc nho.

Kich thudc hat trung binh ctia nano Cu dugc xac dinh
theo phuong phap DLS 1a 58,94 nm (hinh 7), d¢ tinh khiét
xac dinh dugc theo phuong phap huynh quang tia X Ia
99,602% (hinh 8).

Kich thwoc (d.nm) % Do rong (d.nm)
Kich thudc trung binh (d. nm): 58,94 DPinh 1 38,00 100,0 10,61
Chi s6 phan b kich thuée Pdi: 0,142 Binh2 0,000 00 0,000
- 1 ' .
\.” I 1] ;ﬂ 13 I:Iﬂ
Favh Lhomae Ol ]
Hinh 7. Kich thwéc hat trung binh cta nano Cu®.
X =
!
I § A B
| AL AR
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Hinh 8. Ham Iwong kim loai nano Cu® xac dinh bang phwong phap
quang phé huynh quang tia X (XRF).
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Hiéu lwc diét vi khuan khir sunphat cia cdc nano kim
loai

Hiéu lyc diét vi khuan khir sunphat cua dung dich nano
bac: hiéu luc diét vi khuan khu sunphat cua dung dich nano
bac dugc thé hién ¢ bang 1.

Bang 1. Két qua thir nghiém dung dich nano bac Ién hén hop vi
khuan khir sunphat theo tiéu chuén API RP38 (thoi gian tiép xtc chét
diét khuan la 24 gid va 4 ngay).

. Nhiét d thuong Nhiét d9 cao

g g0 4ngiy 2giv 4ngly
@™ poisgi B gt B g B g B
5 + + + + + ¥ ¥ *
10 + + 4 + + + + +
20 + + 4 + + + + +
30 + + 4 + + + + +
40 + + + + + + + +
100 + + + + + + + +
200 + + + + + + +
300 s . - L . .
400 . £ - - " A

Ghi chu: +: phat trién; +: phat trién yéu; -: khdng phat trién.

- Diéu kién nhiét d6 thudng: & cac ndng do 5, 10, 20, 30,
40, 100 ppm, dung dich nano bac khong c6 tac dung diét ca
2 loai vi khuan khu sunphat phéan 1ap tir giéng khoan dau
khi sau 24 gio va 4 ngay tiép xuc. O ndng do thi nghiém
200 ppm, dung dich nano bac c6 tac dung lam suy yeu vi
khuén loai boi 16i sau 24 gio tiép xuc, khong diét dugc
loai vi khudn bam dinh. Dén thoi diém 4 ngay thir nghiém,
dung dich nano bac 200 ppm diét duoc vi khuén loai boi 16
nhung khong diét dugc loai vi khuan bam dinh. O ndng do
thi nghiém 300 ppm, dung dich nano bac co tac dyng lam
suy yéu ca 2 loai vi khuén boi 161 va bam dinh sau 24 gio
tiép xtc. Dén thoi diém 4 ngay, dung dich nano bac 300
ppm diét duge ca 2 loai vi khuan. O ndng dé thi nghiém 400
ppm, dung dich nano bac diét duoc vi khuén loai boi 16i va
1am suy yéu vi khuan loai bam dinh sau 24 gio tiép xuc. Pén
thoi diém 4 ngay, dung dich nano bac 400 ppm diét dugc ca
2 loai vi khuan boi 1i va bam dinh.

Nghién ciru danh gia ham lugng H,S (mg/l) do hdn hop
vi khudn khir sunphat sinh ra khi xir ly bang dung dich nano
bac (bang 2) cho thay, ham lugng H,S do vi khuan khir
sunphat tao ra ¢ cac nong do 5, 10, 20 30, 40 va 100 ppm
kha cao so v6i mau dbi ching khong co nano bac. Piéu nay
chtng t6 & diéu kién nhiét d6 thuong dung dich nano bac
khong co tac dung {rc ché sy tao thanh H,S cua vi khuan khir
sunphat ¢ cac nong do 5, 10, 20, 30, 40 va 100 ppm sau 24
gio va 4 ngay thir nghiém. Dung dich nano bac chi c6 tac
dung trc ché mot phan sy tao thanh H,S cta nhom vi khuan
khir sunphat nhiét d thuong & ndng do 200-300 ppm sau 24
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Bang 2. Ham lweng H,S (mgll) do hén hop vi khuan khir sunphat sinh
ra khi xt ly bang dung dich nano bac (thoi gian tiép xtic chét diét khuan
la 24 gio va 4 ngay).

Hiéu lyc diét vi khudn khir sunphat ciia dung dich nano
Cu’: két qua thu nghiém hiéu lyc diét vi khuan cua nano Cu’
duogc the hién ¢ bang 3 va 4.

Nong dj nano bac Nhiét df thuwong Nhiét df cao Bang 3. Két qua thtr nghiém dung dich nano Cu® I1&én hén hop vi khuan

(ppm) 24 gio 4 ngiy 24 gio 4 ngiy khtr sunphat theo tiéu chuén API RP38.

5 89+1,1 24342,6 92443 24846,8 U o

. Nhiét d¢ thuong Nhiét do cao
10 86+1,5 235418 8942,8 23942, Nong do
0 24 gio 4 nga 24 gio 4 nga
2 8212 28446 8421,1 23047,1 ey &t new &t new
(ppm) Boi  Bam Boi  Bam Boi  Bdm Boi  Bdm

30 e e GEsL L Igi dinh 13i  dinh i dinh 15i  dinh

40 76£2,2 215413 7817 218443 200 _ + . + B ¥ _ 5

100 68+1.4 180453 70439 185+2,4 300 _ + . + ) n § +

200 59435 85421 67431 1502,1 400 ) ) _ ) ) + § +

300 36£1,6 3818 60+1,9 10518 500 . . - . B + § a

400 30405 3209 4011 8411 600 - - - - - = - -

500 2512 28+0,4 2809 30+0,2 Ghi chu: +: phat trién; +: phat trién yéu; -: khdng phat trién.

BL — AR S e - Piéu kién nhiét d6 thuong: & ndng do thi nghiém 200-
BC: dbi ching. 300 ppm, dung dich nano Cu® chi diét dugc vi khuan loai

gid va 4 ngay thir nghiém. O néng d6 400 ppm tro 1én, dung
dich nano bac c6 tac dung wrc ché hoan toan sy tao thanh H,S
ctia vi khuan khir sunphat sau 24 gid va 4 ngay thir nghlem

- Diéu kién nhiét do cao: & cac n6ng d6 thi nghiém 5, 10,
20, 30, 40, 100 va 200 ppm, dung dich nano bac khong cé
tac dung diét vi khuan khir sunphat phan 1ap tir giéng khoan
dau khi ca loai bam dinh va boi 16i sau 24 gio tiép xuc.
Dén thoi diém 4 ngay thir nghiém, dung dich nano bac &
céc ndng do trén ciing khong co tac dung diét vi khuan khur
sunphat ca loai bam dinh va boi 16i. O nong d6 300 ppm,
dung dich nano bac khong diét dugc vi khuan khu sunphat
ca loai bam dinh va boi 16i sau 24 gio tiép xuc. Dén thoi
diém 4 ngay thir nghiém dung dich nano bac chi ¢é tac dung
lam suy yéu vi khuén khir sunphat loai boi 16i ma khong c6
tac dung diét vi khuan khir sunphat loai bam dinh. O nong
d6 400 ppm, dung dich nano bac dié¢t dugc vi khuan khir
sunphat loai boi 16i va tc ché dugce loai vi khuan bam dinh
sau 24 gio va 4 ngay tiép xic.

Ham lugng H,S do vi khuan khir sunphat tao ra & cic
ndng do 5, 10, 20 30 va 40 ppm sau 24 gio va 4 ngay thu
nghiém déu dat kha cao, 1an luot 12 92, 89, 84, 81 va 78 mg/1
(sau 24 gio) va 248, 239, 230, 223, 218 mg/l (sau 4 ngay)
(bang 2). Piéu nay chiing to, & diéu kién nhiét d6 cao, dung
dich nano bac khong co6 tac dung trc ché sy tao thanh H,S
ctia vi khuan khir sunphat & cac ndng do 5, 10, 20, 30 va 40
ppm sau 24 gio va 4 ngay thtr nghlem Dung dich nano bac
chi ¢o tac dung wrc ché mot phan su tao thanh H,S cua nhom
vi khuén khtr sunphat nhiét do cao & nong do 100 300 ppm
sau 24 gio va 4 ngay thu nghlem O ndng d6 500 ppm, dung
dich nano bac ¢6 tac dung e ché hoan toan sy tao thanh H,S
ctia nhom vi khuan khir sunphat nhiét d6 cao sau 24 gid va
4 ngay thur nghiém.
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boi 16i va 1am suy yéu vi khuan loai bam dinh sau 24 gio va
4 ngay tiép xuc. O ndng do thi nghi¢m tir 400 ppm tr¢ 1€n,
dung dich nano Cu° diét dugc vi khuan khir sunphat cé loai
boi 161 va bam dinh sau 24 gid va 4 ngay tiép xuc.

Ham lugng H,S do vi khuan khtr sunphat tao ra sau 24
gid va 4 ngay thtr nghi¢ém tuong ung dat 34 va 66 mg/l; 36
va 58 mg/l & ndng d6 200 va 300 ppm. Ham luong nay kha
thap so véi mau ddi chimg khong c6 nano Cu®, dat 94 va 253
mg/l sau 24 gir va 4 ngay thir nghiém. Nhu vay, ¢ diéu kién
nhiét 6 thuong, dung dich nano Cu® ndng d6 200-300 ppm
chi ¢o tac dung e ché mot phan sy tao thanh H,S cua vi
khuén khtr sunphat. Dung dich nano Cu® ¢6 tac dung {rc ché
hoan toan su tao thanh H,S ctia nhom vi khuan khir sunphat
nhiét d6 thuong & ndng do tr 400 ppm trd 1én sau 24 gio va
4 ngay thu nghiém.

Bang 4. Ham Iwong H,S (mgll) do hén hop vi khuan khir sunphat sinh
ra khi xtr ly bing dung dich nano Cu®.

Néng d9 nano Cu’ Nhiét do thwong Nhiét do cao

(ppm) 24gic  4ngay  24giv 4 ngay
200 34£12  66+2,6 67428 15046,7
300 36£1,3  58+12 60432 105£1,9
400 28+1,5 30418 40+12 8424
500 24+1,1 25413 3611 3047.,8
600 24+1,8 24409 2508 25+1,2
pC 9426 253#53 98434 255488

- Piéu kién nhiét 6 cao: ¢ nong do thi nghiém 200-300
ppm, dung dich nano Cu’ diét dugc vi khuan loai boi 16i
nhung khong diét dugc vi khuan loai bam dinh ca sau 24 gio
va 4 ngay tiép xtic. O ndng do thi nghiém 400 ppm, dung dich
nano Cu® diét dugc vi khuan loai boi 16i va 1am suy yeu vi
khuan loai bam dinh sau 24 gid, ciing nhu 4 ngay tiép xuc.
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O néng d6 thi nghiém 500 ppm, dung dich nano Cu® diét
duogc vi khuan khir sunphat loai boi 16i va lam suy yéu vi
khuan loai bam dinh sau 24 gid tiép xtac. Dén thoi diém 4
ngay thur nghiém dung dich nano Cu° diét dugc ca 2 loai vi
khuan & ndng d6 500 ppm.

Ham luong H,S do vi khuan khir sunphat tao ra & cac
ndng do 200, 300 ppm sau 24 gid va 4 ngay thir nghiém déu
dat kha cao, 1an lugt 14 67 va 150 mg/l, 60 va 105 mg/1. Diéu
nay chimg to, & diéu kién nhiét d6 cao dung dich nano Cu®
khong c6 tac dung tre ché su tao thanh H,S cta vi khuén khir
sunphat ¢ cac néng do 200-300 ppm sau 24 gio va 4 ngay
thir nghiém. Dung dich nano Cu’ bat dau co tac dung trc ché
mdt phan su tao thanh H,S cta nhém vi khuan khir sunphat
nhiét d6 cao & nong do 400 ppm sau 24 gid va sau 4 ngay
thir nghiém. O ndng d6 600 ppm, dung dich nano Cu® tc
ché hoan toan vi khuan khir sunphat sau 24 gio va 4 ngay
thtr nghiém.

Két luan

O nhiét do thuong, dung dich nano Ag 400 ppm diét
duogc vi khuan loai boi 161 va lam suy yeu vi khuan loai bam
dinh sau 24 gio tiép xtc. Dén thoi diém 4 ngay thir nghiém
dung dich nano Ag 400 ppm diét dugc ca 2 loai vi khuan
boi 16i va bam dinh. O nhiét do cao, dung dich nano Ag 500
ppm c6 tac dung trc ché sy tao thanh H,S ctia nhém vi khuén
khtr sunphat sau 24 gio va 4 ngay thir nghiém, diét duoc ca
2 loai vi khuan khir sunphat boi 16i va bam dinh.

O nhiét d thuong, dung dich nano Cu® da c6 tac dung
uc che sy tao thanh H,S cua nhom vi khuéan khir sunphat
& nong do tir 400 ppm sau 24 gio va 4 ngay tht nghiém,
diét dugce vi khuan khur sunphat ca loai boi 161 va bam dinh.
O nhiét d6 cao, dung dich nano Cu® 600 ppm diét duoc vi
khuén khtr sunphat ca loai boi 16i va bam dinh sau 24 gid va
sau 4 ngay tiép xic.

Tir két qua ndy mé ra mot huéng méi dé thir nghiém tng
dung cac nano kim loai bac, déng lam chét diét khuan trong
cong nghiép dau khi Viét Nam.
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