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Khao sat sy phan huy toluene va chlorotoluene
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Tém tit:

Toluene ciing nhw chlorotoluene 1a nhirng hgp chét dwoe sir dung phd bién va thwong dwoc phat hién trong moi
truomg bi 6 nhiém, nhit 13 méi trwong nuwée. Vi khuin Comamonas testosterone KT5 ¢6 kha ning phan hiy hiéu
qua cac chét nay. Khao sat kha niang lam sach toluene ciing nhw chlorotoluene trong méi truwong dit va nuwéc cia
vi khuin Comamonas testosterone KT5 dang tu do va ¢6 dinh cho thiy, KT5 dwoc ¢6 dinh trong alginate phan hiy
cac chit nay voi tde dd cao hon so véi dang tw do. Vi khuin ) dinh con chiu dung tot hon so voi dang tw do & do
pH qua thap hay qua cao. Ngoai ra, vi khuin c¢6 dinh trong alginate con c6 thé phén hiy tot hon dang tw do khi méi
trudong bi nhiém kim loai ning. Mirc d9 anh hwéng ciia kim loai ning dén sw phan hiy toluene 1a As = Cd** =~ Hg*'

=~ Cu** > Pb* = Ni*".

Tir khéa: alginate, chlorotoluene, Comamonas testosterone, kim loai ning, toluene.
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Toluene cling nhu chlorotoluenes dugc san xudt mot
luong 16n trén toan thé gidi vi cht’mg duoc su dung phd
bién dé san xuét nhiéu loai hoa chat nhu chét chdng chay,
thuc nhudm, thude trir su. . ., ding trong y té, san xudt vai,
polymer va nhiéu san pham khac [1]. Ngoai ra, chung con
dugc sir dung trong chit tay rira va dung méi. Hang nim,
mot luong 16n cac hop chat ndy duoc thai ra méi truong,
gdy 6 nhiém ngudn nude. Toluene va chlorotoluene dugc
phat hién trong méi truong, bao gdm dét, nude mat va nude
ngé"lm [2-7], ngoai ra chiing con dugc phat hién trong khong
khi [8] va thuc pham [9].

Toluene va chlorotoluenes 1a nhirng chat kha doc nén
viéc tay sach chung 1a can thiét. Mot trong nhiing cach tay
sach chiing 1a dung cac phuong phap sinh hoc. Phuong phap
nay an toan, ré tién, than thién véi moi truong va hiéu qua
cao so voi cac phuong phap khac. Trén thé gidi da co nhiing
nghién ctru vé cac vi sinh vat c6 thé phan huy dugc hop chit
toluene [1, 10-20] nhung chi c6 mdt cong bd duoc thyc hién
0 Viét Nam [21].

Mic du vy, da sb cac khao sat trudce day déu thuc hién
trong moi truong 1dng va st dung vi sinh vat dang lo Iing
ma it dé cap dén phan huy trong dét va st dung dang b
dinh. Mgt trong nhiing giai phap co dinh vi khuén 1a su
dung alginate. Alginate c6 ngudn gdc tu nhién, d& phan hiry
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trong mdi trudng, ré tién, dé s dung, khong doc nén thudng
dugc dung trong y té, thyc pham ciing nhu ding dé cb dinh
vi sinh vat. C. testosterone KT5 dugc phan lap tu dét va
bun, va di dugc khao sat vé kha nang phan hiy nhiéu loai
chlorotoluene [21]. Bai bdo nghién ctru su phan huy cia céac
hop chat nay boi vi khuan C. testosterone KT5 duge c¢b dinh
trong alginate.

Noi dung va phuong phap nghién ciu
MGéi trwong nuéi cdy vi khuin

Vi khuén C. testosterone KT5 dugc nudi cy trong dung
dich khoang chét c6 cac thanh phan (g/1) nhu sau: Na HPO,
2,79; KH,PO, 1,00; (NH)SO 1,00; MgSO, HOOZOva
1,00 ml cac nguyén tb vi lugng. Cac nguyén td vi lugng
bao gom H,BO, 0,30; CoCl,-6H,0 0,20; ZnSO,-7H,0 0,10;
Na,MoO,-2H,0 0,03; MnCL-4H,O 0,03; NiCL-6H,0
0,02; CuCl,-2H,0 0,01. B3 pH cua mdi truong duge di€u
chinh bang dung dich HCI va NaOH. M6i truong duoc khu
trang & nhiét do 121°C trong 15 phut trude khi sir dung. Tat
ca hoa chat déu dugc mua tir Sigma-Aldrich hodc Merck véi
d6 tinh khiét >98%.

Phwong phdp cé dinh vi khudn trong alginate

Vi khuan duoc nudi cdy trong méi truong khoang nhu
trén ¢ 150 v/ph va ¢ nhiét d§ phong (trung binh la 30°C).
Toluene (2 mM) va yeast extract (1,0 g/l) dugc bo sung
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Abstract:

Toluene and chlorotoluenes are widely used ingredients
in industries and commonly detected in polluted
environments, especially in wastewater. Comamonas
testosterone KTS that effectively degraded these
compounds was determined to disintegrate the toxic
chemicals in liquid culture and soil. The results presented
that the bacteria immobilized in alginate degraded
toluene and chlorotoluenes more effectively than those
of free cells. Besides, the immobilized cells showed
higher toleration in extremely low and high pH levels.
Moreover, the immobilized form reduced the effects of
heavy metals during the degradation process. The effects
of heavy metals on toluene degradation were in order of
As5+ ~ Cd2+z Hg2+ ~ Cu2+ > Pb2+ ~ Ni2+.
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nhim kich thich vi khuan sinh s6i. S lwvong vi khuén trong
mdi truong lac nay trung binh 1a 3,5x108 CFU/ml (dém
bang s6 khuan lac xuét hién trén thach agar). Sau 24 gio,
moi truong long dugce ly tdm ¢ 8.000 v/ph trong 10 phaut.
Vi khuan thu dugce duoc chuyén vao méi truong khoang,
khudy déu roi dugce ly tAm lan 2 nhdm lam sach hoa chat co
thé con sot lai bam vao vi khudn. Vi khuén sau d6 dugc cho
vao mdi trudng khoang méi, tron déu voi dung dich chia
alginate da khur tring dé thu dugc dung dich cudi cing ¢
3,5%10° CFU/ml va 3% alginate. Dua vao s6 luong vi khuén
ban du va sb luong hat alginate tao ra sb luong vi khuén
trung binh trong mdi hat dugc xac dinh.

Qua trinh ¢ dinh vi khuan dugc thuc hién bé‘mg cach:
dung dich chtra vi khuan va alginate dugc nho giot vao dung
dich chura 3% CaCl bang syringe. Dung dich 3% CaCl, nay
dugc khudy déu bang khudy tir & toe d6 500 v/ph trong suot
qué trinh nho giot. Hat dugc tao ra, rira lai roi chuyén sang
dich chira 3% CaCl, va bao quan trong 24 gi¢ ¢ nhiét d6 4°C
dé hoan tit qua trlnh cb dinh.

Thi nghi¢m phdn hiiy toluene va chlorotoluene trong
moi truong long

Qua trinh phan huy hoa chét cua vi khuan duoc thuc hién
& 150 v/ph va nhiét d6 phong v6i ndng d6 hoa chit 1a 2 mM
trong 12 gid. P6i v6i thi nghiém anh huéng cua kim loai
dén sy phan huy, kim loai ning bao gdm As** (As)0,), Cd*
(CdCl,), Cu** (CuCl,-2H,0), Hg* (HgClZ) va Ni** (NiCL,)
duoc thém vao mdi trudng khoang véi nong do cac ion la
2 mM. Lugng vi khuan trong dung dich 1a 3,5x10° CFU/ml
ap dung cho ca thi nghiém phén huy boi vi khuan tu do va
vi khuén ¢6 dinh.

Xdc dinh sw sinh trwéng ciia vi khuin trong méi
truong long va trong alginate

S6 luong vi khuan trong méi trudng 16ng sau mot thoi
gian u dugc xac dinh dya vao sb luong khuén lac hinh thanh
trén dia agar. Phuong phép xéac dinh sb luong vi khuén trong
hat alginate duoc thuc hién theo mo ta cua Schoebitz va ctv
(2012) [22]. Méi truong sau khi u dugc bd sung NaNO,
dén nong d9 6% va lac déu cho dén khi hat alginate tan het
(khoang 10 phut). Dung dich dwoc pha lodng rdi trai déu
trén dia agar chita mdi trudng khoang chat di mé ta & trén
va dém s6 khuan lac hinh thanh sau 24 gio i o nhiét do
30°C.

Thi nghiém phdn hiiy toluene va chlorotoluene trong
dit

Pat duoc thu tir vuon cay trong Truong Pai hoc Pong
Thap & do sau 10-50 cm, noi chua timg bi nhiém toluene
hay chlorotoluene. Mau dat sau d6 duoc bop nho bang tay,
tron déu roi ray sang qua tim ludi thép cho phép nhitng hat
¢6 kich thu6e nho hon 2 mm di qua. Mau dat duoc xac dinh
thanh phan trudc khi tién hanh thi nghiém (bang 1).



Bang 1. Thanh phan cla dét (tinh theo trong lwong dat kho).

Thanh phén Ham lugng
Cat 43,6+5,6%
Phu sa 34,7+7,7%
Dit sét 19,0£6,6%
Chét hiru co 21,443,5 g/kg
Nito 1,27+0,4 g/kg
Phétpho 1,1340,2 g/kg
pH 6,6+0,7

Khdi luong riéng 1,56+0,3 g/em?

Toluene va chlorotoluene 0

Dbi voi thi nghiém phan hiy hoa chat bang vi khuan
tu do, vi khudn dugc lam gidu trong méi truong khoang
1ol xit vao dat va tron déu. Tuong tu, ddi véi vi khudn cd
dinh trong alginate, hat alginate ciling dugc tron 1an véi dat.
Luong vi khuan dugc bd sung vao dat ¢ nghiém thuc vi
khuan ¢6 dinh va vi khuan tu do déu Ia 107 CFU/g dat kho.
Dit duoc bao quan trong b1nh nhya, ddy kin bang nép. Dt
dugc thém nude dé co do 4m 25%. Hang ngay nap dugc mo
ra chung 2 phut ’de O,co thé khuech tan \{ao va CO, Kkhuyét
tan ra ngoai. Dat cling dugc lac déu 1 lan khoang 5 phut
dé tron lai va dé oxy khuyéch tan xudng 16p dat sau. Do
day nap thuong xuyén nén do am trong dét thay ddi khong
dang ké trong sudt qua trinh 1. Cac nghiém thirc dbi chimg,
alginate khong chira vi khuan dugc tron vao dat.

Mau dit dugc lay dé phan tich hoa chat con lai sau mot
thoi gian 1. Toluene va cholorotoluene trong dat duoc trich
ly bang methylene chloride (CHCL).5¢ dat dugc cho vao
dung dich chia 15 ml methylene chloride, thém nudc dé
duoc 25 ml 1oi tron déu, vortex trong 5 phut. Mau duogc
dé yén trong vong 10 phut. Phan methylene chloride phia
trén tach khoi dung dich duge chuyén sang dng tube méi.
Qua trinh nay dugc thyc hién 2 lan. Dung dich methylene
chloride dugc 1am sach bang 0,22 pm syringe filter. Hiéu
qué thu hdi trung binh cua toluene, 2-chlorotoluene (2CT),
3-chlorotoluene (3CT) va 4-chlorotoluene (4CT) tir dat
tuong tng 1a 92,4, 93,0, 95,5 va 96,6%.

Scanning cau truc bén trong cia alginate

Qua trinh chup hinh ciu tric bén trong cua hat alginate
duogc thuc hién tai Pai hoc Chulalongkorn, Théai Lan. Qua
trinh scanning duoc thyc hién nhd may Scanning Electron
Microscope Analysis (SEM). Hat alginate duogc cé dinh
bang 1% osmium tetroxide (0,0, 1% trong 24 gio 10i duoc
rira lai bang nudc nguyén chat. Mau duoc dehydrate hoa
bang ethanol 1an luot 1a 30, 50, 70, 90% va con tuyét dbi.
Mau sau d6 duge lam kho bang CO,, duoc dinh khung bang
vang-palladium, roi dugc scanning bang JEOL microscope
(JSM-5410LYV, Jeol, Tokyo, Nhat Ban) ¢ 15 kV.
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Phwong phap phén tich

Nong d6 ctia hoa chat dwoc phén tich bing HPLC va
GC/MS da dugc mo ta theo nghién ctru [21]. Céc thi nghiém
duogc lap lai it nhét 3 14n, s6 liéu duoc xtr ly bé’mg phén mém
Excel 2010 va SPSS 22.0 v6i muc d0 tin cdy 1a 95% tr phan
tich Duncan test.

Két qua va thao luan

Khdo sat kha nang phédn hiy toluene va chlorotoluene
cua C. testosterone KT5

Céc hat alginate sau khi hinh thanh c6 hinh cAu hodc
hoi bau duc, véi kich thudc khoang 3 cm va cac hat c6 kich
thudc gan nhu nhau (hinh 1). Cac hat duoc bao quan & nhiét
d6 4°C néu chua sir dung ngay. Kiém tra sy phat tan cua vi
khuén ra dung dich trong qué trinh ¢b dinh cho thiy lugng
vi khuan thoat ra ngoai moi truong long 1a 3,6x10° CFU/ml,
tirc chi chiém 0,1%. Hinh scanning bén trong hat alginate
cho thay, chiing ¢ cac khoang nho dé moi trudng co thé
khuéch tan vao bén trong, vi khuan c6 thé nhan duoc dugc
oxy dé hoat dong. Trén hinh chup, vi khuén dinh vao cac
thanh alginate & cac khoang rdng bén trong. Vi khuén sau
khi dugc ¢ dinh trong alginate, chung it di chuyén nhung
thuc hién duoc cac hoat dong khéc, va ching it tiép xuc voi
céc chat trong méi truong hon.

Hinh 1. Hinh anh chup hat alginate (trai) va mat scan cat ngang
cUa hat alginate (phai). Hinh scan cho thay vi khuan dwoc c6 dinh
trong hat. Hinh anh hat alginate bén ngoai va scan cat ngang & do
phéng dai twong (g 1a 1 va 5.000 lan.

O pH=7, vi khuan duoc cb dinh trong alginate c6 toc do
phéan hiy cao hon so véi vi khuan ty do cho dii ching c6 s6
luong nhu nhau. Tt hinh 2 cho thiy, tbc d6 phan hity 2CT
va 4CT boi vi khuén lo limg 1a nhu nhau, va chdm hon so
v6i toc d6 phan hity 3CT va toluene. Sy phan huy toluene
din ra nhanh hon so véi cac monochlorotoluene, két qua
nay ciing duoc mo ta tir cong bd trude day dugc thyc hién
boi Duc (2017) [21]. Su phan huy toluene va 2CT, 3CT va
ACT duoc thuc hién do vi khuéan ¢ dinh c6 toc d6 khac biét
khong dang ké. S6 luong vi khuan sau 12 gio 0 tang lén tir
1,22 dén 1,84 1an so voi ban dau. Sau khi 1, sb luong vi
khuén trong méi truong ¢6 chit dé phan hiy hon c6 phan
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nhiéu hon so v6i méi trudng cd chat kho phan hiy, nhung
trong mdi truong ching vi khuén tu do va vi khuén cb dinh
khong khac nhau dang ké (hinh 2B). Sau 12 gio 4, mot sd
vi khuén trong hat alginate phat tin ra méi trudng long. SO
lwong nay dao dong trong khoang tir 16 dén 20% tong s6 vi
khuan.

Trudc ddy dd c6 cac dong vi khudn phén huy
chlorotoluene nhu Rhodococcus sp. OCT 10 [1], Ralstonia
sp. PS12 [23], Burkholderia. PS12 [24] va Achromobacter
sp. KW1 [25] dugc cong bd. Cac dong vi khuan khac c6 kha
nang phan hity toluene nhung khong d& cap dén phan hay
chlorotoluene nhu mot sé dong dugc phan lap bdi Jacob va
Irshaid (2015) tir dt 6 nhiém [26], mot s6 dong vi khudn
phan huy toluene phan lap tir phan bo [27] va moi day nhét
1a Acinetobacter junii CHOO05 phan 1ap tir dat 6 nhiém dau
[28]. Nhung sy phan hiy cta cac dong vi khudn nay duoc
thuc hién ¢ dang tu do va khong khao sat anh huéng cua pH
cling nhu kim loai ning dén tdc do phan huy. Viéc khao sat
kha ning phan huy & trang thai ¢6 dinh va anh huéng cua
mdi truong dén sy phan hiy gitp ta c6 thé ap dung trong
thuc té.
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Hinh 2. Sw phan huy toluene va chlorotoluene b&i C. testosterone
KT5 (A) va sb lwong vi khudn & dang tw do va cé dinh trong
alginate (B). Thi nghiém dworc tién hanh trong méi trwéng l6ng
¢6 do pH=7 vé&i nong d6 héa chat la 2 mM va thoi gian G 1a 12 gio.
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Anh hwong cua do pH dén sw phdn huy toluene boi vi
khuan C. testosterone KTS ¢ dang tw do va co dinh

Khao sat sy phan huy toluene ¢ cac d6 pH khac nhau cho
thiy, lugng hoa chit con lai & cac d6 pH qua thip hay qua
cao déu nhiéu hon & do pH=7 (hinh 3), diéu nay chimg to
rang vi khuan kha nhay cam véi sy thay d6i ciia pH. O céc
do6 pH khac nhau, tdc do cua vi khuan c¢d dinh déu nhanh
hon so v6i dang tu do va su thay d6i pH it 1am thay ddi toc
d6 hon so voi dang tu do.

Tat ca cac truong hop phan hiy trong méi truong long
d3 mo ta trén day cho thay, vi khuin duogc cb dinh c6 toc
dd cao hon hin dang ty do. Cassidy va ctv cho ré“mg, sur
khéng tiép xuc truc tiép v6i hoa chit khi dwoc ¢b dinh trong
alginate gitp giam tinh doc hai dén vi khuén, gitp lam ting
téc do phan huy [29].
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Hinh 3. Anh hwéng cta d6 pH dén sy phan hiy toluene cua C.
testosterone KT5 & dang tw do va co dinh trong alginate. Thi
nghiém dworc tien hanh & nong dé héa chat la 2 mM va thi gian
ula12 gio.
Anh hwong cia kim logi nang dén swphdn hiiy toluene
boi vi khudn C. testosterone KT5

Céc kim loai ning co thé ton tai trong dat hay trong nuéc
va anh hudng dén cac hoat dong cua vi sinh vat. Kim loai
ning c6 mit trong dat da dwoc khao sat & mot s dia phuong
nudec ta [30]. Danh gid muc d¢ anh hudng cua kim loai nédng
dén sy phan hity toluene trong méi truong long cho thay, vi
khuén dugce ¢ dinh ¢6 toc do phéan hiy nhanh hon so véi vi
khuén tu do. Su ¢b dinh trong alginate, 16p alginate bao vé
cho vi khuén gitp chung giam dugc su doc hai ctia kim loai
ning so vai tiép xuc truc tiép trong méi truong long.

Trong s6 cac kim loai ning dugc khao sat, As™, Cd*,
Hg?* va Cu?* ¢6 mirc d6 wre ché twong dwong nhau. Sy phan
hay toluene, Pb*" va Ni?* ciing c6 muc do doc dbi véi vi
khuén tuong duwong va it hon so véi cac kim loai néu trén
(hinh 4). Nghién ctru truéc day dugc tién hanh boi Lin va
¢s (2004) cho thay, Mycobacterium sp. CHXY119 dugc ¢
dinh trong polyvinyl alcohol - alginate cing ¢6 kha nang
chiu dung duoc v&i ndng toluene va mot sd chit hitu co
khéc cao hon so véi dang tu do [31]. Mycobacterium sp.
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Hinh 4. Anh hwéng ctia kim loai nang dén sw phan hay toluene
cua C. testosterone KT5 & dang tw do va cé dinh trong alginate.
Thi nghiém dworc tién hanh & ndng do héa chét ciing nhw kim loai
ndng la 2 mM va thei gian G 1a 12 gio.

CHXY119 dugc ¢b dinh ciing it bi anh huong boi kim loai
nang nhu Mn*, Ni?*, Zn* hon so véi dang ty do. Két qua
nay cho thiy sir dung dang cb dinh c6 wu thé hon khi xu 1y
6 nhiém toluene trong cac diéu kién méi trudong khac nhau.

Phdn huy toluene va chlorotoluene trong dit béi vi
khudn C. testosterone KT5S

Trong cong b trude day, C. testosterone KT5 dang tu
do d3 duoc khao sat vé kha nang phan huy toluene va 3CT
va 34DCT trong dit. Trong bai bao nay, sy phan huy cac
chét nay cling dugc thyc hi¢én nhung co sb luwong vi khuéin
cao hon. Két qua cho thay, voi lugng vi khuan cao hon thi
tbc do phan huy trong dit cao hon. Chang han, trong bai bao
trudce, sé lugng vi khuan 1a 10¢ CFU/g dat kho, 78,6+4,7%
toluene bi phan huy sau 15 ngay [21]. Trong thi nghiém nay,
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ph?m tao ra su khac biét vé toc do phan huy.

Tir bang 2 6 thé thay rang, su chénh 1éch vé kha ning
phan huy cua vi khuan c¢b dinh va tu do trong dat 14 khong
nhiéu nhu trong méi trudng 16ng. Mic du c6 thé chiu dung
duoc doc td ctia moi truong tdt hon so véi dang tu do, nhung
vi khuén bi ¢ dinh go bo trong khoang khong gian hep
hon nén khéng dugc tiép xiic véi moi truong ngoai trong
thoi gian dau. Su khuéch tan hoa chat trong dét bi han ché
cling 1a nguyén nhan lam vi khuan bi ¢6 dinh kho tiép xuc
v6i hoa chat. Sau khoang 5-6 ngay, cac hat alginate ¢ hién
tuong vo ra hodc phan hity mot phan. Alginate c6 ngudn
gbc tir cac loai tao nau (Phacophyceae) nén viéc bi phan
huy 1a binh thuong va gop phan phong thich vi khuin ra moéi
truong ngoai. Toluene dé phan hity trong dat hon so véi cac
chlorotoluene khac. Mot nghién ctru trude day cho thiy, cb
dinh vi khun Pseudomonas sp UGI14Lr trong alginate dé
phan hity hoa chét trong dat 1am giam kha ning séng sot va
phan hay so v6i dang tu do [32]. P 4m trong dat thap la
yéu tb chinh dan dén su giam sut nay [32].

O mét s6 nghiém thirc, sy phan huy cta hoa chat trong
dat chua khir tring nhanh hon dat da khir tring 1 do hoat
dong cua vi khuan trong dét. Vi khuan di chung vao moi
truong dat chua khtr tring phan hity nhanh hon dat da khir
tring & mot sd trudng hop, chimg t6 vi khuan duoc chung
c6 su cdng tac voi vi khuan ban dia ma khong bi vi khuén
ban dia canh tranh hay trc ché. Trong cac nghiém thirc ddi
chimg khéng ching vi khuan, sy giam luong héa chit 1a
khong nhiéu, ching t6 vi khuan C. festosterone KT5 phat
huy duogc vai tro cua chung.

Bang 2. Sy phan huy toluene va chlorotoluene trong dat sau 7 ngay cta vi khuan C. testosterone KT5 dang tw do va cé dinh trong

alginate.
Toluene va chlorotoluene con lai trong dat (%)
Nghiém thitc  Alginate khong cé vi khuin Vi khudn tw do Vi khuén cé dinh
Pt khéng khir tring ~ Dat da khir tring Pt khong khir tring — Pat dd khie tring — Dat khong khik tring — Dat da khir tring
Toluene 88,3+6,3° 92,3+3,6° 35,5+7,3%A 41,2+8,8" 26,5+6,9°* 40,2+7,7°4
2CT 90,5:4,24 96,5+2,7 68,548,708 75,548,608 53,9+10,0% 64,5+11,7%¢
3CT 91,04,0° 95,0+2,24 42,4+11,1 65,4+10,2% 35,7+11,2 44,7+8 728
4CT 94,143 44 94,5+3 84 51,110,848 61,148 48 42,5+7,9*8 61,5+8,7v5C

" cac chi in thudng khac nhau di kem véi cac s6 thé hién sw khac nhau cé ¥ nghia théng ke trong cung mét hang va in hoa thé hién trong cung mét cot. Sy khac

biét nay cé y nghia thong ké & mirc p<0,05.

v6i 3,5x10° CFU/g dét thi toluene da hoan toan bi phan huy
trong dat sau 10 ngay. Tuy nhién, sy phan hity trong dat dién
ra cham hon rit nhidu trong moi truong 1ong. Didu nay ciing
duoc xac nhan ¢ bai bao trudc. Trong mdi truong dat, su di
chuyén tu do cua vi khuan, cling nhu sy khuéch tan cham
ctia hoa chat va 6xy thuong 1a nguyén nhan chinh dan dén
su phan hity chdm hon & maéi truong 16ng. Ngoai ra, cac yéu
t6 khac nhu thanh phan va két cau cua dat, do pH ciing gop
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Keét luan

C.
nhidm c6 kha niang tmg dung dé tay sach toluene va cac

testosterone KT5 dugc phan lap tu dat bi o

monochlorotoluene khéac ton du trong dat va trong nude. Vi
khudn c6 dinh trong alginate thé hién kha ning phan hay
vuot trgi so voi dang tu do trong diéu kién thuong hay khi
d6 pH thay ddi va sy nhiém doc cta kim loai nang.
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