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(57) Giai phap hitu ich dé cap dén quy trinh san xut phan hitu co vi sinh tir than
bun bing viéc tng dung cong nghé sinh hoc, gém 3 budc: (a) xir 1y than bin
thanh dang bot kho, nghién nhé dén ¢& hat ndm trong khoang tir 2 dén 5mm, loai
cdc tap chat, sdy & nhiét do 70°C trong 2 gid dé giam 4m do con khoing 20%
dong thoi khir cdc doc chat c6 hai trong than bun; (b) hoat héa than bun bing
cach dang dung dich HC1 10% dé axit héa c4c mudi humat khong tan trong than
bun thanh axit humic, sau d6 diung dung dich NH,OH 28% dé kiém hoéa axit
humic thanh humat amoni dé tan trong nudc; (c) bé sung cdc ché phdm vi sinh
vat (VSV) hitu ich vao than bin béng cach tron vao than bin cic ché phdm VSV;

sau d6 chuyén qua mdy tao hat dé san xuét ra phan hitu co vi sinh dang hat.
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Linh vuc ky thuat dwoc dé cap

Giai phap hitu ich dé c4p dén quy trinh san xuét phan hitu co vi sinh tir
than bun. Phan hitu co vi sinh thu duoc béng quy trinh theo giai phép hitu ich
dugc dinh dudng héa véi tap doan vi sinh vat cung cip dudng liéu tt cho cay

tr(‘A)ng.
Tinh trang k¥ thuat cia giai phap hiru ich

Mot s6 quy trinh san xuét ché phim ting ning suét cay trong chira mubi
humat kim loai héa tri 1 hoa tan trong nudc cta axit humic trich ra tir than bun
d3 dugc biét d&én. Theo cic quy trinh d3 biét nay, dé didu ché céc ché phim
humat ngudi ta 4p dung “Quy trinh san xuét ché phdm ting ning sut cay trong
FITO-HUMAT” tir nguyén liéu chinh 14 than bun. Quy trinh nay duoc bao gém

cac cong doan sau:

- San xuét axit humic dang bot thé khong tan tr than bun bing cach
kiém héa bot than bun khd véi dung dich NaOH ¢ d6 pH ndm trong khoang tir
12 dén 14 & nhigt d6 nim trong khoang tir 20 dén 25°C d thu dugc dung dich
mubi humat natri hoa tan, sau d6 tach bé ba thai than bun va axit héa dung dich
humat natri thu dugc bang H,SO, dén d6 pH nim trong khoang tir 4 dén 5 &
nhiét d6 nam trong khoang tir 20 dén 25°C, dé thu dugc axit humic dang rin
khong tan trong nudc va két tia. Siy két tia & nhiét d6 90°C thu dugc axit

humic dang bot kho;

- Chuyén axit humic dang bot khd khong tan trong nudc thanh cac dang
mubi humat hoa tan bing cach kiém héa axit humic thu dugc & cong doan 1
bé“mg dung dich NH,OH hodc Na,CO; hoac KOH theo ti 1€ 1:6 sao cho d6 pH
nam trong khoang tur 12 dén 14 & nhiét do ndm trong khoang tir 80 dén 90°C;
loai bo phﬁn can, c0 dic dung dich va séy kho thu dugc bdt humat amoni hodc

humat natri hodc humat kali;
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- San xuét phan bén chira axit humic bang cach trén bot humat thu duoge
& cong doan 2 vé6i cac chit diéu hoa sinh truéng thuc vét khac va cic chét vi
luong dang bot min, thanh phéan va ty 18 cac chit phdi tron thém duoc x4c dinh

theo timg c6ng dung ctia san phdm phan bén chira axit humic.
Nhuoc diém cta quy trinh san xuét phan bén chita axit humic

Than bun dugc tao thanh tir xac céc loai thuc vat khac nhau, tich tu lai bi
d4t viii 14p trong diéu kién ngap nudc trong nhiéu ndm va bj céc vi sinh vat yém
khi phan giai thanh than bun. Trong than bun c6 8% chit v6 co, 40-60% chét
hiru co; trong d6 ham lugng axit humic: 10-25%, dam (N): 0,3-2%, 1an hitu hiéu
(P,0s): 0,2-1,5%, kali hoa tan (K,0): 0,4-1,8%, luu huynh (S): 1,2-2,5%. Quy
trinh san xu4t phan bén chira axit humic ting nang suét cdy trong chi ly trich
phan axit humic ¢6 ham luong 10-25% trong than bun dé khoang hoéa thanh cac
humat hoa tan tao ra ché phdm ting ning suét ciy trdng, con lai cic thanh phan
khac nhu chit vo co, chét hitu co, cac dudng liéu N, P,0s, K,0,.. téng s6 chiém
khoang 75-90% trong than bun, médc du c6 gia tri cao khong kém gi axit humic,
déu bi loai bo khong dua vao xir Iy dé san xuét phan hiru co. Chét hitu co trong
than bun cé tinh chét vat 1y rt quan trong, d6 13 cdu trac rdng x6p cua cac phéan
ti hitu co tao nén cdu tric cta than bun. Nho ciu tric rong x6p nay ma phéan
bén than bun gitt am t6t, ddng thoi tao ra kho ton trit cac chét dinh dudng giup
céc chat dinh dudng hoa tan chim, tiét ra tir tir nén cay trong cé thoi gian dé st
dung hét toan bd chat dinh dudng dua vao phan bén, trong subt qué trinh sinh
trudng clia cdy trong; nhd d6 ma tiét kiém duoc it nhét 30% lugng phan boén str
dung. Ngoai ra phan hitu co san xuét tir than bun con c6 tac dung cai tao dit rat
t6t, chdng rira troi cac chit dinh dudng trong dit, tao ra mot loai phan hitu co rat
c6 gi4 tri phuc vu cho chuong trinh nong nghiép hitu co bén ving & nudc ta.

Ngoai ra, cong doan san xuét axit humic khong tan tir than bun theo quy
trinh san xuét phan bén chira axit humic con chua hop 1y. Axit humic trong than
bun cht yéu & dudi dang mudi humat cia cac kim loai hoa tr1 2 khong tan, viéc

kiém hoa than bun bang dung dich NaOH c¢6 do pH=12-14 chua ¢ manh dé
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chuyén hét tat ca cac mudi humat kim loai trong than bin thanh humat natri hoa
tan trong nudc dé loc léy dung dich humat natri loai bo tat ca cac thanh phﬁn
khac, trong d6 c¢6 mét sé mudi humat khong tan chua tac dung trong than bun;
tiép d6 axit hoa dung dich humat natri v6i H,SO, dén pH=4-5 thu duogc axit
humic khong tan két tha; sau d6 méi kiém hoa lai axit humic véi NH,OH hoic
Na,CO; hodc KOH. Nhu thé ngoai viéc chiét xudt humat trong than bun la
khéng triét dé, viéc tach axit humic ra khéi than bun ciing tbn nhidu céng stc va

nang lugng.
Ban chat k§ thuit cia giai phap hiru ich

Muc dich cta giai phap hitu ich 1 tim ra mét quy trinh san xuat phan hitu
co vi sinh tr than bun, khic phuc dugc nhiing nhugce diém trén dé san xuét ra

phén hitu co vi sinh c6 chét lugng cao va gia thanh ha.

Dé thuc hién muc dich nay, giai phap hiru ich d& xuét quy trinh san Xudt
phén hitu co vi sinh tir than bun st dung toan bd than bun lam phén hitu co, xu
Iy toan bd phan humat khong tan ngay trong khéi than bun dé chuyén thanh
humat hoa tan ¢6 tac dung kich thich ting trudng thuc vét va dinh dudng hoa
phan hitu co bing cac ché phdm vi sinh vét hitu ich dé tao phan hitu co vi sinh

san xuét theo quy trinh san xuat phan hitu co vi sinh tir than bun.

Quy trinh san xuit phan hitu co vi sinh tir than bun theo giai phép hitu ich

bao gém céc budc:

a) xr ly than bun thanh dang bot kho bang céach trai than bun thanh 16p
méng c6 chidu day khoang tir 20cm dén 40cm & hong kho dén am do 30%;
nghién nho dén c& hat ndm trong khoang tir 2 dén 5mm va sang loai cac tap
chat, sau do sy & nhiét do 70°C trong 2 gio dé giam am do con khoang 20%
ddng thoi khiy luu huynh va bitum c6 hai trong than bun;

b) hoat hoa than bun bang cach bd sung dung dich axit HCl 10% véo than

bun dén d6 pH=3 dé axit héa cdc mudi humat khong tan trong than bun thanh

axit humic, sau dé bd sung dung dich NH,;OH 28% dé kiém hoa axit humic
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thanh humat amoni d& tan trong nuéc, dong thoi cung cap thém dam vao than
bun va ting pH trong than bun dén pH =7,5;

¢) tao phan bén vi sinh bang cach trén than bun d3 dugc hoat héa thu duoc
& budc b véi cac ché phim vi sinh vét bao gdm ché phim vi khuén ¢6 dinh dam,
ché phim vi khudn phén giai 1an va ché phdm vi sinh vAt phan giai xenluloza
theo ty 1¢ 0,1%, roi tao hat dé thu dugc phan hitu co vi sinh dang hat;

khéc biét & chd cac ché phim vi sinh vat dugc st dung dé tao ra phan bén
hiru co vi sinh bao gdm:

ché phdm vi khuin ¢ dinh dam 1a chung Azotobacter sp. véi lugng

khoang 1x10° CFU/g,

ché pham vi khuéan phan giai lan 1a ching Bacillus sp. v&i lugng khoang
1x10® CFU/g, va
ché pham vi khuén duoc chon tir nhém phan giai hemixenluloza bao gdm
" khuan Streptomyces sp., nAm mbc Aspergillus niger va Trichoderma reesei véi
lwong khoang 1x10° CFU/g.
Phén tich céc chi tiéu chat lugng cta san phdm phén hitu co vi sinh theo
quy dinh ctia Nghi dinh s6 108/2017/ND-CP, két qua cho thiy phan hiru co vi
sinh dugc san xudt bang quy trinh theo giai phap hiru ich dat tit ca cac chi tiéu
chét lwong theo quy dinh ctia Thong tur nay.
MG ta vin tit hinh vé
Hinh 1 thé hién so d6 quy trinh san xuét phan hiru co vi sinh tir than bun
d& san xuét phan hitu co vi sinh.
M3 ta chi tiét giai phap hiru ich
Nhu da trinh bay & trén, quy trinh san xuit phan hitu co vi sinh tir than
bun theo giai phap hitu ich gdm cac budc:

a) Xu ly than bun thanh dang bdt kho
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Than bun 1a vt liéu hitu co cao cép dugc tao thanh tir x4c cua céc loai
thuc vat khac nhau, ling dong lau ngay trong cac dim lay ngép nudc. Trong moi
trudng ngap nude, thiéu oxy, cac vi khudn yém khi trong dét phén giai xac thuc
vat tao ra chét hiru co ¢6 ham lugng cacbon rét cao, chit mun gém axit humic,
axit fulvic,.. cac chét dinh dudng can thiét cho cay tréng nhu N, P,0s, K,0,
mdt s6 chat dinh dudng trung lugng, vi luong va mot s6 doc chét cua cay tréng

nhu céc chét lvu huynh, bitum...

Than bun méi khai thac tir cic mo c6 4m d6 rit cao nén sau khi khai thac
than bun tir cAc mo can phai tai thanh 16p méng cao khoang tir 20cm dén 40cm
dé rdo nudc va hong kho dén 4m d6 khoang 30%. Tiép d6 cho than bun vao may
nghién dé nghién nho dén c¢& hat 2-5mm va chuyén qua may sang dé tach cat,
san, dat, da va céc loai tap chét khéc. May nghién dugc st dung la may nghién
bua c6 duong kinh 0,6m bén trong c6 8 dao cit loai canh dong hinh chit nhat dai
25cm bang inox, gén so le trén 1 tang trong, v6 boc bd phan nghién hinh hop
tron bang inox cao 15cm. May sang st dung 14 loai sang rung 2 cip kich thudc
mit san LxW = 3,0m x 1,2m, luéi dan inox cp I 5mm x 5mm, cép II 2mm x
2mm, tan sb rung 125 1an/phat, bién d6 10mm, mdto 4kw. Sau d6 dua than bun
thu duoc qua may sdy & nhiét d6 70°C trong thdi gian 2 gio dé giam 4m do
xudng con 20% ddng thoi khir cac tap chét c¢6 hai cho cay trong 1a luu huynh va
bitum sinh ra trong qua trinh phan giai yém khi x4c thuc vét thanh than bun.
May siy than bun thudc loai may sdy thung quay LxD = 15m x 2m, dong co
quay 15kw, quat hat 10kw, xylon chum d6i @600.

b) Hoat hda than bun

Trong than bun, cac humat & dudi dang mudi humat-kim loai héa tri 2
khdng tan trong nudc nhu humat canxi, humat sét,.. 13 cic chit ma cay trdng
khong hép thu duge. Viéc hoat héa than bun nham chuyén cdc humat kim loai
hoa tri 2 nay thanh dang humat-kim loai héa tri 1 hoat dong, tan trong nudc.
Quy trinh nay cin phai chuyén humat-kim loai héa tri 2 trong than bun trude

tién thanh axit humic bang cach cho tic dung véi HCl 10% dén pH = 3, sau do
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kiém hoa axit humic thanh humat amoni tan trong nuéc bang dung dich NH,OH

28% dén pH = 7,5 theo c4c phan tmg sau:
Hum(COO),M + HCl —— Hum(COOH) + MCl,
Humat khong tan Axit hﬁmic
Hum(COOH) + NH,OH —  Hum(COONH,) + H,0O
Humat amoni tan trong nudc

Trong d6: Hum la phé“m hitu co cua axit humic. M 14 kim loai hoa tri 2
nhu Ca, Fe,.. trong than bun; phén HCI du tac dung véi dung dich NH,OH du
sinh ra phan dam amoni clorua bd sung thém dam cho phén hitu co, theo phan

Ung sau:
HCl+NH,OH —_, NH,CI+ H,0
Amoni clorua

Phan (mg axit héa humat-kim loai héa tri 2 trong than bun va kiém hoéa
axit humic dugc thyc hién trong cting mét ndi phan tng kiéu trbng tron thung
quay LxD = 8m x 2m, than, canh tréng bang inox diy 4mm, mdto quay 5,5kw,

tron lién tuc 200 vong/phut.
¢) B6 sung ché phim vi sinh vat hitu ich

B& sung ché phim vi sinh vat hitu ich nhim tao ra nhitng quan thé vi sinh
vét cung cap dudng liéu cho cdy trong trén nén than bun. Khi bén vao dét cac vi
sinh vat nay tiép tuc phat trién, xAm nhap vao bd ré va tic dong tong hop 1én cay

trdng, bd sung dam, 14n va mot s6 hydrat cacbon hoa tan cho cy trong.

Péi voi phén hitu co vi sinh viéc bd sung ché phérn vi sinh vat dugc thuc
hién théng qua céc tdp doan vi sinh vat ¢6 dinh dam Azotobacter sp. CFU/g >
1x10® c6 kha ning hép thu dam trong khong khi dé cung cép cho cdy trong, tap
doan vi sinh vat hoa tan 1an Bacillus sp. CFU/g > 1x10® ¢6 kha ning bién lan
khéng tan thanh lan d& tan dé cung cép 14n cho cay tréng va tap doan vi sinh vat

phan giai gdbm Streptomyces sp., Aspergillus niger, Trichoderma reesei CFU/g >
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1x10° ¢6 kha nang phan giai hemixenluloza trong d4t dé cung cip cac dudng

liéu hydrat cacbon tan cho cay trdng.

Viéc bd sung ché pham vi sinh v4t vao than bun duge thyc hién bang may
tron men loai vit xo4n rong ruét @400mm, S 250mm, chén vit @76mm, mo vit,
canh vit toan bd déu bang inox, méto hop s& 3,7kw. Sau khi phdi tron cac ché
phim vi sinh vat vao phan hitu co hoat héa than bun, chuyén toan bd qua méay
tao hat dé tao ra phan hitu co vi sinh dang vién nhim d& bao quan va chuyén ché
dong thoi giam tdn thét do gi6 cudn va mua tréi khi bén vao d4t. Chao tao hat 13
loai chao dia ma sat 2 vanh, dudng kinh vanh trong 400mm, d6 cao vanh ngoai

250mm, d6 nghiéng chao 45°, tbc d6 quay 11 vong/phut, méto 11kw.

Uu diém ctia phéan hitu co vi sinh trén nén than bun 13 c6 tac dung cong
hop ctia hoat dong cac tép doan vi sinh vat vira cung clp cac dudng liéu cho cay
trdng vira c6 kha ning cai tao dAt, cung cp nhiéu chit mun cho dét, dong thoi
kich thich cdy trong ting truéng. Do d6 phan hitu co vi sinh trén nén than bun
san xuét theo quy trinh san xuét phan hiru co vi sinh tir than bun 13 rat pht hop
v6i yéu ciu phét trién ndng nghiép bén ving & nudce ta.

Vi du thye hién giai phap hiru ich

Giai phap hitu ich dugc md ta chi tiét hon bang vi du duéi day. Tuy nhién
pham vi clia giai phap hitu ich khong chi gi6i han & vi du nay.

Pé tao ra phan hitu co vi sinh tir ngudn nguyén liéu than bun bang quy
trinh san xudt theo giai phap hitu ich, can phai qua 3 budc:

a) Xt 1y than bun thanh dang bgt kho

Nguyén liéu than bun duoc 14y tir mé than v6i cc thanh phén héa hoc co
ban nhu sau:

Do tro :20 —25%
Ham luong lvu huynh  : 0,1 -0,15%

pH £ 4,6 4,8
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Chét mun 132 -40%
N téng sb :0,5-1,2%
Axit humic 11 -17
Ham luong hitu co :30-36%
P,0s hitu hiéu 10,6 — 1%
K,0 hoa tan :0,8-1,2%

Than bun duoc khai thac tir cac mo bang cach xuc 1én bang may dao va
may xuc, tdi thanh 16p mong 40cm dé réo nude va hong kho trong lan trai cé
méi che 20m x 30m du dé chia khoang 200m’ than bun. Sau khi am d6 con
khoang 30%, chuyén mdi ngay 30 tAn than bun qua may nghién loai nghién bua,
cong sudt nghién 5 thn than bun/gid dé nghién nho dén c& hat 2-5mm; tiép d6
chuyén than bun da nghién qua may sang loai sang rung 2 cép, cong suét 5 tAn
than bun/gid dé tach cat, san, dat, da va céc tap chét khac. Sau d6 chuyén tat ca
than bun da nghién va sang qua may sdy loai sdy thung quay, cong sudt 5 tn
than bun/gid, sdy & nhiét d 70°C d& giam 4m d¢ xubng con 20%, dong thoi khir
céc doc chét co hai cho cay trong nhu luu huynh va bitum,.. trong than bun. Qua
3 cong doan trén, thu dugc 25 tAn bt than bun khd dm do 20%, higu suat

83,30%.
b) Hoat hoa than bun

Hoat hoa than bun tuc 1a chuyén hoda cac humat-kim loai héa tri 2 nhu
humat canxi, humat sét,.. khong tan trong than bun thanh humat-kim loai hoa tri
1 nhu humat amoni, humat natri,.. tan trong nudc dé cy trdng c6 thé hap thu.

Qua trinh hoat héa gbém 2 giai doan, qua trung gian axit humic.

- Axit hoa cac humat-kim loai hda tri 2 thanh axit humic véi dung dich
HCI 10% dén pH=3.

- Kiém hoa axit humic véi dung dich NH,OH 28% tao ra humat amoni.
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Dé axit hoa cac humat-kim loai héa tri 2, cho vao thing phan ung kiéu
tréng trén thing quay, 5 tdn bot than bun kho 4m d6 20% va 100kg dung dich
HCI 10%; m& may cho thung quay hoat dong véi van téc quay 200 vong/phut.
Sau 1 gid tit may cho tiép 50kg dung dich NH,OH 28% va mé may cho thung
quay trdn tiép khoang 1 gid. Qua trinh hoat héa két thiic khi do pH cua than bun
tang dén 7,5 va than bun chuyén tir mau nau sang den bong. Chuyén than bun da
hoat héa ra khéi thing quay, d6 thanh dong va day kin déng than bin bing mot
tam bat, Ui thém 5 gid d& bn dinh phan tmg kiém hoa.

Tu 25 thn bot than bun kho, sau khi hoat héa thu dugc 25,75 tin than bun
hoat hoa (con goi than bun amoni hoa) am d6 21,7%. Than biun amoni hoéa cé
thé str dung ngay lam phan hitu co sinh hoc vi ¢é chira diy du cac thanh phén
ctia phan hitu co sinh hoc theo quy dinh ctia Nghi dinh sé 108/2017/ND-CP.

Dudi day 1a két qua phén tich san pham thu dugc sau quy trinh trén:

, Tiéu chuén theo Nghi
TT Tén chi tiéu bVT Két qua
dinh 108/2017/ND-CP
1 | Ham lugng chét hiru co % 34,2 >15,0
2 | Mat d6 mbi loai vi sinh vat | CFU/g | >1,0x10° >1,0x10°
c6 ich
3 |bo Am (déi vGi phan bon % 21,7 <30,0
dang rin)
4 pHHZO - 7,5 > 5 ,0

¢) B6 sung ché phdm vi sinh v4t hitu ich

D6i v6i phan hitu co vi sinh, qué trinh dinh dudng héa phan duogc thuc
hién thong qua céc ché pham vi sinh vat, chu yéu nhd cac tap doan vi sinh vt c¢b
dinh dam c6 kha ning hap thu dam trong khong khi dé cung cép cho cdy trdng,

tap doan vi sinh vat hoa tan 1an c6 kha ning chuyén héa 1an khong tan thanh l4n
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dé tan trong nude dé cung cép lan cho cy trong va tap doan vi sinh vat c6 kha
ning phan giai hemixenluloza trong d4t d& cung cip cac dudng liéu hydrat

cacbon hitu ich cho cay trong.

Tron vao than bun hoat héa cic ché phdm vi sinh vat cd dinh dam
Azotobacter sp. CFU/g > 1x10° theo ty 18 10%, ché phdm vi sinh vat hoa tan lan
Bacillus sp. CFU/g > 1x10° ty 18 10% va ché phdm vi sinh vat phan giai
hemixenluloza gém cac ching Streptomyces sp., Aspergillus niger, Trichoderma
reesei CFU/g > 1x10°, ty 18 10% trong méy tron men loai vit xo#n rong rudt,
cong sudt may 5 tan/gid dé tron déu cac ché phdm vi sinh v4t vao than bun hoat
hoéa trong 1 gio. (Cac ché phdm vi sinh vét nay do tac gia giai phap hitu ich tu

san xuat dé su dung).

Sau khi trén cac ché pham vi sinh vét vao than bun amoni héa, san phém
tao ra c6 du tinh chat cia mét loai phan hitu co vi sinh dang bot c6 thé s dung
tryc tiép trén dong rudng. Tuy nhién dé giam tdn thét khi bén vao dit do gio
cudn mua trdi cling nhu dé d& van chuyén va bao quéan, can phai chuyén phéan
hitu co dang bot nay thanh dang vién. Viéc chuyén phan hitu co thanh dang vién
duogc thuc hién béng cach dung céc chao tao hat kiéu dia ma sat 2 vanh, cong
suét ctia mdi chao 13 3 tAn hat phan/gid. Sau d6 tai thanh 16p mong khoang 10cm
dé hong khé tu nhién san phim trong 2 ngay d& hoan thién két ciu cta hat, giam
tinh dinh két va ting d6 bén co hoc. San phim phén hitu co vi sinh thu duoc 1a

25,72 tn hat dat tiéu chuin chét lugng nhu sau:

Tiéu chuén theo
TT Tén chi tiéu PVT Két qua Nghi dinh
108/2017/ND-CP

1 | Ham luong chét hitu co % 34,2 > 15,0
2 | D6 4m (dbi voi phan bén dang % 21,7 <30,0
rén)
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Mat 36 mbi ching vi sinh vat cé

ich CFU/g 4,1x10® | Khong thip hon
3 | - VSV phén gidi xenluloza - 6,1x10® 1x10°

- VSV ¢ dinh dam ] 4.7x10° -

- VSV phén giai lan -
4 | bopH - 7,5 >5,0

Higu suét thu duoc phan hitu co vi sinh bing quy trinh san xuAt phan hitu

co vi sinh tUr than bun theo gidi phap hitu ich so v&i nguyén liéu than bun 13
83,75%.

-12-



1924
YEU CAUBAO HOQ

1. Quy trinh san xut phan hiru co vi sinh tir than bun, trong do quy trinh nay

bao gom cac budc:

a) xtt Iy than bun thanh dang bot kho bing cach trai than bin thanh 16p
moéng c6 chiéu day khoang tir 20cm dén 40cm dé hong khé dén 4m do 30%;
nghién nhé dén c& hat ndm trong khoang tir 2 dén 5mm va sang loai cac tap
chét, sau do6 séy & nhiét d6 70°C trong 2 gid dé giam 4m do con khoang 20%

ddng thoi khir lvu huynh va bitum c6 hai trong than bun;

b) hoat héa than bun bang céch bb sung dung dich axit HCl 10% vao than
bun dén d6 pH=3 dé axit hoa cac mudi humat khong tan trong than bun thanh
axit humic, sau dé bd sung dung dich NH,OH 28% dé kiém hoéa axit humic
thanh humat amoni dé tan trong nuéc, dong thoi cung cp thém dam vao than

bun va tang pH trong than bun dén pH =7,5;

¢) tao phan bén vi sinh bing cach tron than bin di duge hoat héa thu dugc
& bude b voi cac ché phdm vi sinh vat bao gdm ché pham vi khuan ¢b dinh dam,
ché phdm vi khuén phan giai l4n va ché phim vi sinh vat phén giai xenluloza

theo ty 1€ 0,1%, rdi tao hat dé thu duoc phan hiu co. vi sinh dang hat;

khéc biét & chd cac ché phdm vi sinh vét duoc sir dung dé tao ra phan bén
hitu co vi sinh bao gdm:
ché phdm vi khuin cb dinh dam 13 ching Azotobacter sp. v61i lugng

khoang 1x10° CFU/g,

ché phdm vi khuén phén giai lan 14 ching Bacillus sp. voi lugng khoang
1x10° CFU/g, va

ché pham vi khuén dugc chon tir nhém phén giai hemixenluloza bao gbm
khuan Streptomyces sp., ndm mbc Aspergillus niger va Trichoderma reesei v6i

lwong khoang 1x10° CFU/g.
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Hinh 1: So' d6 san xuit phan hitu co vi sinh

Ihan bun
lay tr mé

A\ 4

Dé rdo nudc,
hong kho

\4

Nghién nhé,

Sang

Tach tap
chat co hoc

Y

Sdy &

°=70°C

A4

Khtr doc chét
luu huynh,
bitum...

Axit hoa bang
dd HC1 10%

A

Kiém hoa bang
dd NH4OH 28%

\4

Tron déu, 4
pH=7.5

A 4

Nghién, sang
P=2mm

\4

B6 sung ché
pham VSV

Tao hat

Phén httu co
vi sinh

-14-






