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DANH GIA KHA NANG PHAN HUY CUA NAM
PHANEROCHAETE CHRYSOSPORIUM (PC) POI VOI
MOT SO HOP CHAT HUU CO KHO PHAN HUY SINH

HOC TRONG NUGC Ri RAC CU

Huynh Ngoc Phuong Mai, Nguyén Dirc Lugng,

Tom tat

Nudc ri rdc (NRR) cii thuong chiia nhiéu
hop chdt hitu co khé phdn hady sinh hoc
(PHSH) nhu lignin, humic, fulvic acid va
dé xtr ly cdc logi chdt hiu co nay thudong
phdi ding cdc bién phdp xu ly héa - ly
nhu oxy héa, két tua, keo tu, hdp phu
bdng than hoat tinh, loc mang. Do dé,
viéc phdt hién ching ndm Phanerochaete
chrysosporium c6 kha ndng phdn hady tét
lignin néi riéng va cdc hop chdt hiu co
mach vong ndi chung mé ra huéng xu ly
sinh hoc than thién véi méi trudng.

Két qua thd nghiém & bdi chén ldp
(BCL) Phuéc Hiép cho thdy, hiéu qua khu
COD va lignin bdng ndm (hiéu qua khu
COD la 46% tuong ung COD giam tur 1.320
mgO,/l con 709 mgO,/I; hiéu qua khu
lignin dat 53% tuong Ung lignin giam tur
178 mg/I con 83 mg/l) cao hon so véi viéc
strdung phuong phdp PHSH hiéu khi va ky
khi (hiéu qua khir COD tuong tng la 10%
va 35%; hiéu qua khu lignin tuong ung la
10% va 13%). Bén canh dé, két qua ciing
cho thdy giai doan sir dung ndm dé xu ly
NRR la giai doan xu ly sinh hoc gdn nhu
triét dé chdt hau co va lignin.

D6 Lam Nhu'Y

1. GiGi thiéu chung

NRR cl thudng chia nhiéu hgp chat
hiru co khé PHSH nhu lignin, humic, fulvic
acid. Ngoai ra, do chua phan loai rac tai
nguon nén NRR con chita moét s6 cac chat
thai cong nghiép nguy hai. Cac hop chat
nay déc hai va khé PHSH nén néu chi xt
ly bang phuong phap sinh hoc théng
thuong sé kém hiéu qua. Viéc nghién ctu
st dung cac chdng vi sinh vat dac biét, c6
kha nang phan huly cac hop chat doc hai
nay, lam gidm thanh phan chéat hiu co
sau xt ly la rat can thiét.

Cac tai liéu nghién cliu trén thé
giéi cho thdy loai ndm Phanerochaete
chrysosporium thudc nhém
Basidiomycetes ndi trdi so véi cac loai
khac trong nhém vé kha nang phan
hay hoan toan lignin cling nhu mét s6
chat hitu ca c6 chia vong thom doc hai
ké ca don vong va da vong nhu DDT,
lindane, chlorinated aniline, cac haop
chat chlorinated phenolic va tham chi
cac hgp chat PCB va dioxin,... Kha nang
phan hly hoan toan lignin clla nam
P.chrysosporium la do bén canh kha nang
tiét enzym MnP nhu tat ca cac loai ndm
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dam khac, Phanerochaete chrysosporium
cOn ¢6 kha nang tiét enzym LiP.

Hudng nghién ciu cla dé tai la s
dung nam Phanerochaete chrysosporium
véi hé enzym ligninase dé cat mach céc
chat hitu co phtic tap trong NRR cii thanh
céac chat hitu co don gian hon, tang kha
nang xu ly sinh hoc va than thién vdéi
moi truong.

Muc tiéu nghién ciu

Banh gia kha nang phan huly ctia ndm
Phanerochaete chrysosporium déi véi
mot s6 chat hitu co khé PHSH trong NRR
ci BCL Phudc Hiép thong qua chi tiéu
lignin va COD.

Noi dung nghién ctiu

- Noi dung 1: Khdo sat hiéu qua khua
lignin va COD trén mai trudng Kirk cdi bién
gilra viéc xtr ly bang nam Phanerochaete
chrysosporium va xt ly bang bun hoat
tinh thong thudng.

- N6i dung 2: Khdo sét hiéu qua khua
lignin va COD trén moi trudng NRR clia
BCL Phudc Hiép bang cach st dung nam
Phanerochaete chrysosporium.
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2. Phuong phap nghién ctu
Quy trinh nhan giéng nam PC

Nam tU 6ng gidbng thach nghiéng
Rapper (nudi 2 ngay) — thach nghiéng
lignin (nudi 2 ngay) — 10 ml bao tu (5x106
bao tli/ml) —100 ml méi trudng Rapper
léng (nudi 5 ngay) nudi cay lac trong 5
ngay vai téc do lac 65 vong/phut — ty
lé ndm (sinh khoi uét) dugc bé sung vao
moi trudng thi nghiém la 1% v/v véi ndm
c6 d6 am dao dong 92-94%.

Cac mo hinh trong nghién cttu
Mé hinh hiéu khi
M6 hinh bun hoat tinh

- Vi sinh vat: bun septic véi VSS ban
dau 1.000-1.200 mg/I

M6 hinh ndm PC:

-Visinh vat: Nam PC 1% v/v (thé tich sinh
khoi nam/thé tich méi trudng) véi sinh khoi
nam c6 do am dao déng 92 — 94%.

- Gid bam: RPF - Reculated
Polyurethan Foam (30cm X 10 cm)

- Diéu chinh pH hang ngay vé 4,5
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M6 hinh ky khi

M6 hinh thi nghiém st dung chai
serum 1.000 ml dugc day kin bang nut
cao su butyl day.

Dinh duéng, vi lugng (mg/):
NH,CI 280, K HPO, 250, MgSO,.7H,0 100,
CadCl,.2H,0 10, NaHCO, 400, FeCl,.4H,0 2,
H,BO, 0,05, ZnCl, 0,05, CuCl,.2H,0 0,038,
MnCl,.4H,0 0,50, (NH,)6Mo,0,,.4H.0 0,05,
AlCl,.6H,0 0,09, CoCl,.6H,0 2, NiCl,.6H,O
0,092, Na,5e0,.5H,0 0,164, C, H N.O, 1,

10 16 278

Yeast 100, Resazurine 0,2, HCl 36% 0,001.

Co chat: nudc ri rac lay tai cong trudng
xt ly chat thai ran Phudc Hiép sau giai

ThEtichmé hinh  :51it

Chifu cao 140 cm
- ChiBu rng :10cm
- Chillu dai :25¢cm
- BEIm thEi khi :Rambo

- DO trong m6 hinh duy tri 4£1 mg0,/|

- CB chBt la moi trARng Kirk (moi trARng khio sat
khi nang tift enzyme phan hul lignin cfla nEm
PC), b sung lignin 100 mg/I.

doan xur ly qua UASB véi gid tri COD dao
doéng 1232-2295 mgO,/I va NRR cli sau khi
da dugc xtt ly véi nam.

Vi sinh vat: bun ldy tir cdng ty x(t ly chat
thai Hoa Binh vai do am 82-85% va VS 45-
50% dugc b6 sung vao mé hinh sao cho
VSS mé hinh dao dong tu 2-3 g/l.

So d6 nghién citu
Néidung 1

SUirdung maéi trudng Kirk cai bién c6 bo
sung lignin 100 mg/| dé danh gia hiéu qua
khtr chat hitu co khé PHSH la lignin gilra
viéc st dung vi sinh vat la bun hoat tinh

vGi viéc sit dung nam PC.
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MT Kirk c@i bién
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Bun holt tinh

Ddanh gia hiku
qui@ kh lignin,
CoD
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Panh gid hilu

qui khi lignin,
COoD )

So db nghién cau hiéu qua xa ly cdia ném PC trén moi truding Kirk cdi bién

Néidung 2

DPénh gia kha nang phan huy sinh hoc
NRR cl bang phuong phap hiéu khi va
ky khi.

Song song do6; dé danh gia hiéu qua
kh(r cac chat hitu co khé PHSH ctia nam
PC trong NRR cl théng qua hiéu qua
kh{r COD va lignin, dau tién NRR ci dugc
tién x{ ly nito (@mmonia dao déng 30-50
mg/l) bang phuong phap bun hoat tinh

, l

KNPHSH k& khi KNPHSH hiiu khi

Y
Dénh gia hiku Dénh gia hiku
quil khi lignin, quil kh lignin,
CcobD CcoD

hi€u khi dé tao diéu kién thich hgp cho
hoat déng ctia nam PC. Tiép theo la giai
doan chinh x{ ly véi ndm va cudi cung la
danh gia kha nang PHSH cta NRR sau xu
ly v&i nam.
3. Két qua nghién ctu
3.1 Khdo sdt trén méi truong Kirk cdi bién
Trong cac mo hinh xtt ly véi nam — thay
doi diéu kién nito trong moi trudng Kirk,

\4

Tin XL nit@-BUn hoBt tinh

\4
X2 ly vEli n@m PC

A\ 4 A 4

KNPHSH k@& khi KNPHSH hilu khi

So dé nghién cdu hiéu qua xa ly cdia ndm PC trén méi truong NRR cii BCL Phuéic Hiép
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Hinh 1: Hiéu qua xur ly COD va lignin trén méi truong cai bién Kirk.

m& hinh 50 va 100% nita (tuong tng ham
lugng N-NH,+ 19mg/Il va 38 mg/l) cho
hiéu qua xt ly COD lan lignin cao nhat. Do
do6, lua chon mé hinh 100% nitc dé khao
sat hiéu qua phan hay chat hitu co kho
PHSH gilta nam PC va bun hoat tinh.

So sanh gitta mé hinh bun hoat tinh -
100% nito va ndm PC-100% nito:

Vé hiéu qua xtr ly COD, két qua cho
thdy sau 7 ngay hiéu qua xur ly COD cua
bun 1a 70% (N6ng d6 COD ban dau 1400
mgO,/1). Trong khi véi cung thai gian trén,
hiéu qua xr ly COD ctia nam la 75-80%.
Tuy nhién, su khac biét I6n nhat gitta 2 mé
hinh trén chinh la hiéu qua kh lignin, ta
6 thé lam phép so sanh nhu sau:

1) St dung bun hiéu khi: lignin giam
5-6% sau 6 ngay (tuong Ung lignin giam
tU 94 mg/l con 88 mg/l).

2)  Strdung nam: lignin giam 48-50%
sau 6 ngay (tuong Ung lignin gidm tu 85
mg/l con 44 mg/l) va lignin van tiép tuc
giam véi hiéu qua khtr la 86-90 % sau 20
ngay (tuong Ung lignin gidam con 12 mg/).

Két qua trén khang dinh, so vai hé vi
sinh vat trong bun thi nam Phanerochaete
chrysosporium cé kha nang chuyén hoa
hiéu qua cac chat hitu co khé PHSH cao hon.

3.2 Khao sat trén moi truong NRR cil

Tinh chat NRR cG: thi nghiém danh gia
kha nang PHSH cdia NRR cli ¢c6 COD 1.232
mgO.,/, lignin 230 mg/l cho két qua nhu sau:

Néi dung K’ha nang PHSH Kha nang PHSH
hiéu khi cia NRR cii ky khi cia NRR cii
Kha nang chuyén héa chat 0,007- 0,025 0,006- 0,024
hiru co gCOD/gVSS.ngay
5-16% trong thdgi
Hiéu qua kha COD gian 7 ngay 33-39% trong 18-27 ngay
Hiéu qua khu lignin 12-13% 10-13%
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Kha ndng phan hily sinh hoc hiéu khi ciia NRR cii

1600
1400
1200
1000
800
600
400

200 E=——s =

e,

(mg/l)

N0 e R PP
Thoi gian  (Ngay)
—+—COD - i khi —=—Lignin - Hiéu ki

Kha nang phan huy sinh hoc ky, khi cia NRR cii

1400 '\\\\

1200 .

1000 \’*‘ L == S
K}
B

600

400

20 {52

0

1234567 8 91011121314151617 181920212223 24 252627 28
Thoi gian  (Ngay)

—+—COD - Ky khi —=—Lignin - Ky khi

Hinh 2: Kha ndng PHSH hiéu khi va ky khi cia NRR cdi.

NRR xi¥ Iy véi ném va KNPHSH hiéu khi sau XL voi ném
TiBn XL nit® — Bun hoPt tinh X& Iy vBi nem KNPHSH hifu khi SXL
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Hinh 3: Hiéu qua xcr ly COD va lignin trén méi trudng NRR

Quy trinh x{ ly véi nam PC

Pé tao diéu kién t6i uu cho hoat dong
ctia ndm, NRR can qua giai doan tién xu
ly nito sao cho sau qua trinh tién xu ly
nitd c6 N- NH,* dao dong trong khoang
30-50 mg/l va diéu chinh pH vé 4,5 trong
giai doan xr ly véi nam. Tong hop két qua
clia qua trinh st dung nam dé xu ly lignin
trong NRR cl dugc thé hién nhu hinh 3.

Tién xt ly nito: Giai doan tién xU ly nito
dugc thuc hién theo phuong phap bun
hoat tinh hiéu khi vgi thai gian luu nudc
5 ngay cho ham lugng ammonia con lai
dao dong 30-50 mg/l, hiéu qua xu ly COD
va lignin thap dao déng 10%.

Giai doan xu ly véi ndm: cho hiéu qua
xt ly COD va lignin cao nhat trong quy
trinh thi nghiém. Téng hop ca giai doan
tién xUt ly nita va xt ly véi nam la 20 ngay,
COD giam 46% (tU 1.320 con 709 mgO,/1)
va lignin giam 53% (tu 178 con 83 mg/l).
Nhu vay. So sanh véi két qua danh gia kha
nang phan huy sinh hoc ky khi NRR ban
dau (sau 20 ngay, COD giam 35%, lignin
giam 13%), rd rang viéc st dung nam lam
tang kha nang PHSH clia NRR.

Ngoai ra, lugng COD giam nhiéu (gap
10 lan) so vai két qua tinh toan theo thuc
nghiém tuong Ung véi lugng gidm lignin.
Nhu vay, trong NRR bén canh lignin con
mot s6 chat khac khé PHSH ma véi viéc
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xU ly bang cach sir dung ndm van co thé
phan cét va oxy hdéa hoan toan cac chat
hitu co khé PHSH nay thanh CO, va H,0
dan dén két qua COD giam.

Sau qua trinh xtr ly véi ndm: két qua
cho thay hiéu qua giam COD ctia NRR sau
xU ly v6i ndm khong dang ké. Diéu nay
cho thay & giai doan xU ly véi ndm, ndm
gan nhu da st dung triét dé cac chat hiu
cd do chinh né phan cat va lugng COD
gan nhu da giam dén muc t6i da. Do do,
vGi tinh chat NRR ¢l trong thi nghiém,
giai doan xr ly véi nam cho hiéu qua xt ly
COD va lignin cao nhat.

4.Két luan va kién nghi
4.1 Két lugn

Khao sét trén méi truong Kirk cai bién
b6 sung lignin 100 mg/I cho thay: hiéu qua
xt ly COD lan lignin bang viéc strdung ndm
PC cao hon bun hoat tinh. Bac biét, hiéu
qua xtly lignin — chat hitu co khé PHSH cuia
nam PC lén dén 86-90% trong khi d6 néu
st dung bun hoat tinh théng thuong thi chi
c6 thé gidm lignin t6i da 5-6%.

Khdo sat trén moi truong NRR: giai
doan xtr ly véi nam PC cho hiéu qua xu
ly COD lan lignin cao nhat. Viéc sir dung
nam dé phan huy chat hiu co kho PHSH
trong NRR ci lam tang hiéu qua khir COD
va lignin. Cu thé, kha nang PHSH ctia NRR

(i cho két qua tét nhat trong nghién ctu
la Mo hinh ky khi véi hiéu qua xd ly COD
va lignin la 35% va 13% sau 20 ngay. Trong
khi d6, cling sau 20 ngay két hgp tién xt
ly nito bang bun hoat tinh va x ly ndm
thi hiéu qua xtr ly COD va lignin déu tang
tuong ung la 46% va 53%.
4.2 Kién nghi

St dung ndm PC trong xU Iy NRR la
bién phap than thién méi trudng, tuy
nhién can nghién ctu dé ap dung hiéu
qua trong thuc té. Két qua sir dung nam
dé xt ly NRR cii cho thdy giai doan x{ ly
véi ndm lam tang kha nang PHSH cua
NRR va cho hiéu qua kht lignin tuong déi
t6t (lignin giam 53%).

Dé tang tinh hiéu qua kinh té trong
sir dung nam dé xa ly NRR, can tan dung
chinh NRR la nguén dinh duéng dé tang
sinh khéi nam. Do d6, can nghién ctu st
dung NRR mgi c6 ham lugng chat hitu co
cao vla la nguén dinh duéng cho nam
phét trién, dong thai chinh viéc tang
trudng sinh khoéi nam cling gop phan xur
ly NRR mi.

Nghién ctu su két hop gilta ndm vai
cac vi sinh vat khac nham tang cuong
hiéu qua va giam chi phi xt ly NRR.

Nghién ctu su thay déi cau truc cta
lignin trong qua trinh xUr ly véi nam.
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