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NGHIEN CUU UNG DUNG CHE PHAM SINH HOC PHAN HUY NHANH
VAT LIEU CHAY DUGI TAN RUNG THONG G SOC SON, HA NOI
VA HOANH BO, QUANG NINH

Vii Vin Pinh, Nguyén Thi Loan, Lé Thanh Céng, Tran Nhit TAn va Pham Vin Nhat

Trung tam Nghién curu Bao vé rung - Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

Tinh dén 31/12/2020, tong dién tich ring toan quéc 1a 14.677.215 ha, trong
d6 rimg tu nhién 1 10.279.185 ha, rimg trong 1a 4.398.030 ha. Giai doan tir
nam 2015 dén thang 12/2020 tong sb xay ra 1.928 vu chay rimg, dién tich
chay rirng 1én dén 8.631 ha. Sir dung ché phim sinh hoc trong cong tic
phong chay rimg dang duoc coi 1a mot giai phap hiéu qua, it ton kém va
than thi¢n véi moi truong nhét. Kha nang phan huy vat liéu chiy dudi tin
rimg thong tai Séc Son, Ha Noi va Hoanh B6, Quang Ninh bang ché pham
sinh hoc sau 5 thang dat tir 66,76 - 73,65%, d¢ Am vat lidu chay tang tur
6,38 - 12,66%. St dung ché pham véi ty 18 0,5% so v6i khi lugng vit liéu
chay va thoi gian tir thang 2 dén thang 5 cho hiéu qua t6t nht.

Tir khéa: Ché pham sinh
hoc, phong chdy rung
thong, vat li€u chay

Research on the application of biological products that quickly
decompose combustible materials under the pine forests canopy in Soc
Son, Ha Noi and Hoang Bo, Quang Ninh

As of December 31, 2020, the total forest area of the country is 14,677,215
hectares, of which natural forests are 10,279,185 hectares, and planted

Keywords: Biological forests are 4,398,030 hectares. In the period from 2015 to December 2020,
products, pine forest fire a total of 1,928 forest fires occurred, the area of forest fires reached 8,631
prevention, combustible hectares. Using biological products in forest fire prevention is being
materials considered as an effective, low-cost and most environmentally friendly

solution. The ability to decompose combustible materials under the canopy
of pine forests in Soc Son, Hanoi and Hoanh Bo, Quang Ninh by biological
products after 5 months reached from 66.76 - 73.65%, the moisture content
of combustible materials increased from 6.38 - 12.66%. Using inoculants
with a rate of 0.5% compared to the volume of combustible material and
the period from February to May brings the best effect.
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. MO PAU

Tinh dén 31/12/2020, tong dién tich rimg toan
qudc 13 14.677.215 ha, trong d6 rimg tu nhién
1a 10.279.185 ha, ring trong 1a 4.398.030 ha
theo Quyét dinh sd 1558/QP-BNN-TCLN
ngay 13/4/2021 cua BO Nong nghiép va
PTNT. Giai doan tir 2015 dén thang 12/2020
da xay ra 1.928 vu chay rung, dién tich chay
rimg 1én dén 8.631 ha. Trong d6 chay rimg
thong chiém dién tich 16n vi trong 14 thong co
chtra ham luong nhya tir 2 - 12% (Bé Minh
Chau, 2001), khi chdy ltra lan nhanh, khé dap
tit nén thuong gdy nhiéu thiét hai 16n. Mot
trong nhirng nguyén nhan chinh gay chay rung
la do vat liéu dudi tan rung 16n. Thong nhya 9
- 22 tudi & Hoanh B, Quang Ninh c6 khéi
luong vat li¢u chay trung binh tur 8,9 - 10,4
tan/ha; Thong dudi ngua 9 - 22 tudi khéi lugng
vat liu chay (VLC) tir 7,9 - 10,8 tan/ha).
Thong nhya 8 -20 tudi & Ha Trung, Thanh Hoa
¢6 khéi lwong VLC tir 7,3 - 9,4 tin/ha; Thong
nhwa 9 - 20 tudi & Nam Dan, Nghé An c6 khi
luong VLC trung binh tir 7,82 - 10,8 tdn/ha
(Bé Minh Chau, 2002). Giam vat liéu chdy
dudi tan rimg bang cach sir dung ché pham
sinh hoc dang dugc quan tdm, Ung dung va
dugc coi la mdt trong nhitng giai phdp hiu
qua, it tén kém (Vi Vin Dinh el al, 2020;
Doerr va Santin, 2016). Trong 1am nghiép su
dung 14 rung va phé phu pham trong lam
nghiép dudi tan rimg dé san xuat phan bén hay
nhién liéu 13 mét trong nhitng giai phap nhim
nang cao thu nhdp (Vuong Thi Ha et al,.
2016). Str dung ché pham sinh hoc trong viéc
phan huy nhanh vat liéu chay dudi tdn rung va
taing d6 am 1a mot trong nhimng giai phap hiéu
qua nham phat trién 14m nghiép bén viing va
an toan sinh hoc gitip phong ngira, giam thiéu
chay rimg thong. Bai bao trinh bay két qua xac
dinh liéu luong, thoi diém s dung ché pham
sinh hoc d6i véi rimg thong tai Séc Son, Ha
Nbi va Hoanh B6, Quang Ninh tir d6 lam co
so khoa hoc cho viéc st dung ché phém sinh
hoc phan huy nhanh vat li¢u chay dudi tan
rung thong.
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II. PHUONG PHAP NGHIEN CcUU
2.1. Vit liéu nghién ciru

- Ché pham sinh hoc phan hiiy nhanh vat liéu
chay dudi tan rimg thong (PCR), thanh phén
chinh gobm 3 chung vi nam phan giai xenlulo

(Penicillium sclerotiorum SSNS5.3;
Talaromyces pinophilus HBN4.5;
Trichoderma citrinoviride 1LBN8.1) va 2

chung vi khudn sinh mang nhay (Bacillus
aryabhattai P16.1; Paenibacillus jamilae P73).

- Vat li¢u chay dudi tan rung thong.

2.2. Phwong phap nghién ciru

2.2.1. Xdc dinh liéu lwgng sir dung ché phim
sinh hoc

Dé x4c dinh liéu lugng str dung ché pham sinh
hoc phu hop, tién hanh thyc hién thi nghiém
voi 7 cong thic:

CT1: Sir dung 0,125% khdi lugng ché pham so
v6i khéi lugng VLC (0,625 kg/500kg dong 1);
CT2: St dung 0,25% khbi luong ché pham so
v6i khdi lwong VLC (1,25 kg/500kg ddng 1);
CT3: St dung 0,5% khdi luong ché phdm so
v6i khdi lwong VLC (2,5 kg/500kg ddng 1);
CT4: St dung 1,0% khdi luong ché phdm so
v6i khdi lwong VLC (5 kg/500kg dong u);
CT5: St dung 1,5% khdi luong ché pham so
v6i khdi lwong VLC (7,5 kg/500kg ddng 1);
CT6: St dung 2,0% khdi lwong ché pham so
v6i khdi lwong VLC (10kg/500kg déng 1);
CT7: Déi ching khong st dung ché pham.

Thi nghiém dugc thuc hién tai 2 dia diém la
Séc Son, Ha Noi va Hoanh BS, Quang Ninh
(thu gom vit lidu chdy thanh cic déng u
khoang 500 kg), ric déu ché pham lén timg 16p
vat li¢u chay cho déu véi licu lugng theo cac
cong thic. Mdi cong thic thuc hién véi 10
dbng 1, mdi ddng G 500 kg, thi nghiém dugc
lap lai 3 1an, theo ddi va danh gid kha ning
phan giai xenlulo, do am vat lidu chay sau 5
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thang. Sau 30 ngay thu sé liéu mot 1an. Dé
danh gia kha nang phan giai xenlulo, d6 4m
vat li¢u chay cua cac cong thuc:
Ty 18 giam khdi lugng so v6i mau dbi ching
dugc tinh theo cong thuc:
X% = (my-m;)/m,.100
Trong do:
- X: 1a % d6 giam khdi luong ciia miu
thi nghiém;
- m, khéi luong kho con lai ciia mau
thi nghiém;
- m, khdi lugng kho con lai cia mau ddi
chung.

P06 4m cua vat liéu chay duogc tinh theo cong thirc:
W =(ml - m2)/m2 x 100

Trong do: W - d0 am tuyét ddi cua vat lidu
chay dudi tan rung;
ml - khéi lugng cua vat ligu chdy trude
khi say (g);
m2 - khéi lugng cua vat liéu chay da sdy
kho kiét (g).

2.2.2. Xdc dinh thoi diém siv dung ché pham
sinh hoc

Thoi gian st dung ché phiam sinh hoc thich
hop cho hiéu qua tét nhat duoc x4c dinh qua
thi nghiém véi 5 cong thue:

CT1: Xt ly ché pham viao thang 2 duong lich;
CT2: X ly ché pham vao thang 5 dwong lich;
CT3: Xu ly ché pham vao thang 7 dwong lich;
CT4: Xir Iy ché phdm vao thang 11 dwong lich;
CT5: Déi chung khong st dung ché pham.

Thi nghiém dugc thuc hién tai 2 dia diém la
Séc Son, Ha Noi va Hoanh B, Quang Ninh
vao cac thoi gian khac nhau trong nam. Tién
hanh phéi tron ché pham vdi vat lidu chdy, thu
gom vt liéu chdy thanh cac dong 0 500 kg,
chidu cao cua déng u khoang 1 m, ric déu ché
pham 1én vt liéu chdy vdi lidu lugng theo cac
cong thire. Mdi cong thirc thyc hién véi 10
déng 4, thi nghiém duogc lap lai 3 lan, theo dai
va danh gia kha nang phan giai xenlulo, ¢ am
vat li€u chdy trong thoi gian 5 thang (30 ngay
thu s6 liéu 1 1an) nhu phan 2.2.1.

ML KET QUA NGHIEN CUU

3.1. Xac dinh liéu lwong sir dung ché phim
sinh hoc

Liéu luong st dung ché phim sinh hoc duoc
thuc hién v6i 7 cong thirc thi nghiém két qua
vé kha nang phéan huy vat liéu chay duoc trinh
bay trong bang 1.

Bang 1. Licu luong sit dung ché phim anh huéng dén kha nang phan huty vat lidu chay
tai Séc Son, Ha Noi va Hoanh B6, Quang Ninh

Kha nidng phan huy vat liéu chay sau thoi gian x& ly ché phdm
STT | Diadiém Céng thirc (%)

1 thang 2 thang 3 thang 4 thang 5 thang

CT1 12,43° 21,46° 36,51° 54,46 66,76"

CT2 13,32¢ 22,24° 37,65° 55,11° 68,84°

CT3 16,51 25,16° 40,84 g 59,34 g 73,659

1 Soe Son. CT4 14,78° 23,06° 39,97' 57,79% 71,04°
CT5 15,21° 25,16° 40,14' 58,34 72,25%

CT6 16,929 25,52° 40,96 g 59,16 73,19

CT7 (BC1) 4,61° 6,45° 8,45 13,67° 15,54°
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Kha nidng phan huy vat liéu chay sau thoi gian x& ly ché phdm
STT | Diadiém Céng thirc (%)
1 thang 2 thang 3 thang 4 thang 5 thang
CT1 11,24° 20,34° 35,43° 53,97° 67,07°
CT2 12,21° 21,78° 37,16° 54,45 69,38°
o CT3 14,48° 23,96° 39,19° 58,89% 73,45%
2 Sffn”ghriﬁh CT4 14,56° 23,62° 38,04° 57,09° 72,05°
CT5 15,18° 23,96° 39,14° 57,78% 72,78°
CT6 16,03' 24,08° 39,96' 58,36 73,42
CT7 (BC2) 4,25° 6,32° 8,36° 13,31° 15,23°
Fpr. <,001 <,001 <,001 <,001 <,001
LSD 0,6739 0,8592 0,5915 0,7983 0,6759

S6 liéu ¢ bang 1 cho thiy, kha ning phan hiy
vat liéu chdy sau 5 thang ¢ cac cong thuc xu ly
ché phém tai S6¢ Son, Ha NGi ¢ su sai khac
1 rét, dao dong tir 66,76 - 73,65%. O CT3, sir
dung 0,5% khéi lugng ché pham so véi khoi
luong VLC, kha nang phan huy VLC dat
73,65% trong khi ddi ching thdp hon, chi dat
15,54%. Ciing sau 5 thang, kha nang phan huy
vat liéu chdy tai Hoanh Bd, Quéang Ninh dao
dong tr 67,07 - 73,45%, cao nhét 1a & CT3

(73,45%) trong khi ddi chung chi dat 15,23%.
Nhu vay, st dung 0,5% khéi lugng ché pham
so voi khdi lugng VLC 1a phu hop, dat hiéu
qua va it tén kém trong qua trinh xur Iy vat lidu
chay bang ché pham sinh hoc.

Liéu lugng str dung ché phdm sinh hoc ngoai
kha nang phan huy nhanh vat liéu chdy thi kha
nang tang do am cling rat quan trong trong
cong tac phong chay rimg, két qua thi nghiém
dugc trinh bay ¢ bang 2.

Bang 2. Liéu luong sir dung ché phim anh huéng dén d6 4m cua vat liéu chay
tai Soc Son, Ha Noi va Hoanh Bd, Quang Ninh

o ) ] D6 am VLC sau thoi gian xtr ly ché phdm (%)
STT Dia diém Coéng thirc - - - - .

1 thang 2 thang 3 thang 4 thang 5 thang

CT1 26,51° 28,16° 32,84° 42,16' 44,84°

CT2 27,54° 29,58 33,32% 4358 g 45,32°

CT3 30,56° 31,96" 36,85" 46,46" 48,25°

1 Sﬁ‘; ﬁl‘;? CT4 29,87 31,54" 35,96 g 45,74" 47,69%
' CT5 30,06° 31,74" 36,02 g 45,95" 47,89%

CT6 30,14° 31,08" 36,22 ¢" 46,02" 48,01%

CT7(BC1) 26,43° 24,20° 28,35b 37,20° 35,35°

CT1 25,08° 26,36° 30,69° 36,36° 45,39°

CT2 25,95° 27,18¢ 31,27° 37,63° 47,27°

‘ CT3 27,43° 30,60 g 34,64 40,60° 50,34

2 ('Q"Lj’;n"gh oo CT4 27,59° 29,087 33,06° 39,89% 49,86'
CT5 27,86° 30,03fg 34,16' 39,41° 49,94'

CT6 27,97° 30,459 34,621 40,11% 50,04

CT7(PC2) 24,457 23,20° 27,217 32,20° 39,01°

Fpr <,001 <,001 <,001 <,001 <,001

LSD 0,7390 0,7343 0,7636 0,7027 0,7005
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S6 lidu & bang 2 cho thiy, tai S6¢c Son, Ha Noi
sau 5 thang d6 4m cuia vat lidu chdy cua cac cong
thitc dao dong tir 44,84 - 48,25% (tang 9,49 -
12,66% so v6i dbi chimg), cao nhét 1a & CT3 d6
am (48,25%) trong khi ddi chimg chi dat 35,35%
va d6 am cua vat liéu chdy tai Hoanh B0, Quang
Ninh ¢ céac cong thirc dao dong tir 45,39 - 50,34%
(tang 6,38 - 11,03% so voi dbi chiig), cao nhét
khi str dung lidu lugng 0,5% khéi lugng ché

pham so v&i khdi lugng VLC thi kha nang gitr m
dat (50,34%) trong khi d6i ching chi dat 39,01%.

3.2. Xac dinh thoi diém sit dung ché phim
sinh hoc

Thoi diém st dung ché phdm sinh hoc khéc
nhau trong nam c6 anh hudng rat 16n dén kha
ning phan huy vat liéu chay. Két qua thi
nghiém duogc trinh bay ¢ bang 3.

Bang 3. Thoi diém xir Iy ché pham anh huong dén kha nang phan huy vt liéu chdy tai Séc Son,
Ha Noi va Hoanh B, Quang Ninh

Kha nang phan hiy VLC sau thei gian xt ly ché pham (%)
STT Dia diém Céng thirc
1 thang 2 thang 3 thang 4 thang 5 thang
CT1 12,56 24 ,46° 36,85% 54,67° 71,71
CT2 14,67 g 27,24 39,69 g 58,65° 72,31
1 Sﬂ‘; fg? CT3 12,05' 25,58° 37.32' 55,13° 70,03%
CT4 10,51° 18,16° 25,84° 50,48° 64,17°
CT5(BC1) 4,83° 6,56° 8,69° 13,72° 15,612
CT1 11,43¢ 22,60° 35,64° 53,24° 70,81°
CT2 14,59 g 26,18° 39,16 g 57,88° 71,76'
o | HoanhBo, cT3 11,05% 22.63° 36,27% 54.91° 69,34°
Quang Ninh
CT4 9,78° 17,36° 24,39° 49,72° 62,19°
CT5(BC2) 4.42° 6,32° 8,48° 13,56° 15,47°
Fpr. <,001 <,001 <,001 <,001 <,001
LSD 0,7294 0,8106 0,7226 0,8172 0,8280

S6 liéu & bang 3 cho thdy, cac cong thirc xu 1y
ché pham d6i véi vat liéu chdy & Soc Son, Ha
Nbi ¢6 kha ning phan huy VLC tét hon so vé6i
d6i chimg tir 5,68 - 9,84% ¢ thang thir nhat. O
thang tht 2 kha nang phan huy VLC tang so
v6i d6i chimg tir 11,6 - 20,68% va & thang thir
5 kha nang phan huy VLC dat cao nhit & CT1
(71,71%) va CT2 (72,31%). O Hoanh B9,
Quang Ninh ciling tuong tu, kha nang phan huy

VLC & céc cong thic xt 1y ché pham tang tir
536 - 10,17% so v6i dbi chimg ¢ thang thi
nhét, su chénh léch cang 10 rét hon & cac thang
tiép theo. Kha ning phan huy VLC cao nhat ¢
CT2 (71,76%) & thang thi 5 sau d6 dén CT1
(70,81%). Thoi gian sir dung ché pham sinh
hoc anh hudng rat 16n dén kha ning tang do
4m vat liéu chay, két qua thi nghiém duogc
trinh bay ¢ bang 4.
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Bang 4. Thoi diém xir 1y ché pham anh huong dén do 4m cua vat liéu chay
tai Séc Son, Ha Noi va Hoanh B, Quang Ninh

. ) ] Do 4m VLC sau thoi gian xiv ly ché pham (%)

STT Dia diém Cong thurc - - - - -
1 thang 2 thang 3 thang 4 thang 5 thang
CT1 28,26° 30,65' 35,159 4564 g 47,16°
CT2 29,54 31,76 g 36,94" 46,47 48,05'
1 SoeSon. CT3 27,05% 29,52° 34,32 43,98 45,32°
' CT4 26,95° 28,06° 33,44° 42,72° 43,83°
CT5(BC1) 26,67 24,45° 28,53° 37,42° 35,56°
CT1 27,21% 28,17° 32,56° 38,27° 49,97 g
) CT2 28,56° 29,74° 33,78° 39,71¢ 51,16"
2 ('Q"L?;n“gh oo CT3 26,05 27,08° 31,07° 37,25° 47,76
CT4 25,87° 26,76° 30,89° 36,75° 45,29°
CT5(BC2) 24,56° 23,437 27,35° 32,54° 39,81°
Fpr. <,001 <,001 <,001 <,001 <,001
LSD 0,7904 0,3722 0,8167 0,7805 0,8075

S liéu & bang 4 cho thdy, cac cong thirc xu 1y
ché pham ddi véi vat liéu chay & Soéc Son, Ha
Noi ¢6 kha ning ting d6 am cao hon so v&i
d6i chimg tir 0,28 - 1,59% & thang thtr nhét.
Tur thang thir 2 dén thang tha 3 d6 am tang la
3,61 - 6,62%. O thang thir 5 d6 am tang tir
8,27 - 12,49% so véi ddi chimg. O Hoanh B,
Quang Ninh, cac cong thirc xtr ly ché pham
d6i vé6i vat lidu chdy c6 kha nang tang do 4m
cao hon so véi d6i chung tir 5,48 - 10,16%. Xir
ly ché pham tir thang 2 dén thang 5 ché phim
phat huy hiéu qua t6t nhat.

3.4. Thao luan

St dung ché pham sinh hoc phan huy vat liéu
chdy dudi tan rung thong tai Soc Son, Ha Noi
va Hoanh B0, Quang Ninh cta cac cong thirc
thi nghiém dao dong tir 62,19 - 72,31%, day la
két qua phu hop véi di tuong 13 vat liéu chay
duéi tan rimg thong. Viée st dung mot s6 loai
nam dé xur 1y canh nho va 1a cdy sau khai thac
rung nhu Pycnoporus sanguineus,
Dacryopinax  spathularia,  Schizophyllum
commune, Polyporus sp. va Trametes sp.
(Djarwanto va Tachibana 2009). Trichoderma
va Aspergillus phan 1ap tir mun, dat va gb muc
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da dugc xac dinh cé kha nang phan giai cao,
dat tor 40,8 - 42,6% (Ja’afaru, 2013). Nam
Aspergillums  flavus, sp. va
Thielaviopsis ethacetica phan 1ap tr 1a muc
cay Salacca cling c6 kha ndng phan giai
xenlulo rdt manh (Sari ef al., 2017). Ngoai ra,
céc loai nim ré (Mycorrhizal) ciing ¢6 vai trd
quan trong trong qud trinh phan hay vat liéu
hitu co (Liu et al., 2017). Trichoderma spp.,
Cladosporium herbarum, Aspergillus
fumigatus, Alternaria sp. va Penicillium sp. c6
kha nang phan huy cacbohydrat va cé kha
ning phan hiy hop chét tir rimg hdn giao
Pinus  massoniana-Liquidambar formasana
(Song et al., 2010). Marasmillionsrosaceus va
Mycenaepipterygia cé kha nang phan huy la
thong Sylvestris, khdi lugng xenlulo mat di sau
mot ndm u tuong tng 1a 69 va 33% (Boberg et
al., 2011). O Viét Nam, sir dung ché pham vi
sinh Sagi Bio dé xir 1y chit thai hitu co thanh
mun hitu co, ché phdm vi sinh Sagi Bio dugc
bd sung lidu lwong 1 kg/3 tin rac hitu co, tién
hanh dao tron 2 - 3 ngay/lan dé cung cip oxy
va thai b6t nhiét do phan hily tao ra. Két qua,
rit ngan dugc thoi gian xir ly khoang 20 ngay,
lwong mun hitu co thu dugc tang 30 - 36% va

Penicillium
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chat lwgng mun t6t hon (Tang Thi Chinh et al.,
2014). Sir dung ché pham vi sinh vat phan giai
xenlulo véi liéu luong 2 kg ché pham xu 1y 1
tan nguyén liéu (than 14 ngd, ngon 14 mia) gitp
rGt ngan giam thoi gian U xudng con 30 ngay.
Nguyén liéu sau 0 c6 thé dung dé san xuat
phan hitu co vi sinh hodc bén truc tiép cho cay
trong (Tran Thi Hué, 2016). Tuong tu vay, dé
xur ly vo ca phé, 1 - 2 kg men vi sinh cling
dugc dung cho 1.000 kg vé ca phé (VO Van
Vinh, 2012).Véi rom ra ciing vay, 2 kg ché
phim sinh hoc dugc dung dé xu 1y 1 tdn rom
ra sau thu hoach (Luwu Hong Maner al., 2006).
Nhu vy, ty 1é ché pham sir dung & nghién ctru
do 1a 0,2% so vdi rac thai nong nghi¢p. Tuy
nhién, vat liéu chay dudi tan rimg bao gdm ca
canh cdy va nhiéu phan con twoi 1an nén khé
phan giai hon. Nhu d3 dé cdp, voi mdi muc
dich sir dung s& c6 lidu luong 1a khac nhau. Vi
vay, liéu lugng ché phém su dung trong
nghién cru nay c6 cao hon so vdi viéc xu ly
rac thai ndng nghiép cling 1a kha hop ly.

Ché pham sinh hoc ¢6 vai trd quan trong trong
viéc gilt am dat trong quéd trinh sinh truong
phat trién, vi né da tiét ra polysacarit sinh hoc
c6 kha nang gitt nudc, chdng rua troi, lam
giam su bay hoi, do vay nhém vi sinh vat sinh
mang nhay c6 kha ning giit am, cai tao dat kho
han thong qua d6 do phi cua dét dugce cai thién

(Babieva va Gorin, 1975; Nguyén Kiéu Bang
Tam, 2009; Nguyén Thu Ha, 2012; Téng Kim
Thuén ef al., 2012). Ché pham sinh mang nhdy
¢6 kha nang giit am cho dat cao hon so véi dbi
chimg khoang 7,3 - 16,6% trong diéu kién bén
cho dat c¢6 cdy trong (Nguyén Kiéu Bang Tam,
2009). Két qua cua nghién ciru ciing kha phu
hop so véi nghién ciru cia mot sb tac gia. Hién
nay chua ¢ cong trinh nghién ctru str dung ché
pham tang d6 4m d6i vé6i vat liéu chay dudi tan
rung thong. Do vay chua c6 su so sanh tuong
ddng trong ndi dung nghién ctru nay.

IV. KET LUAN

St dung ché phdm sinh hoc phan hiy nhanh
vat li¢u chay dudi tan rung thong tai S6c Son,
Ha Noi va Hoanh B, Quang Ninh sau 5 thang
kha ning phan hiy tir 66,76 - 73,65%. Do am
vat licu chay tang tir 6,38 - 12,66%. St dung
ché pham véi liéu lugng 0,5% khéi luong so
v6i khéi luong vat liéu chay c6 hidu qua tot
nhat. Thoi diém xtr ly ché phdm sinh hoc tir
thang 2 dén thang 11 kha nang phan huy vat
lidu chay dat tir 62,19 - 72,31%, d6 am tang tir
548 - 12,49% tir thang 2 dén thang 5 ché
pham phét huy hiéu qua tét nhét véi kha ning
phan giai vat li¢u chay dat 70,81 - 72,31%, do
4m tang tir 10,16 - 12,49%.
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