TAP CHI KHOA HQC DAI HOC VAN LANG Tran Minh Tam

TAN DUNG VA XU LY CHAT THAI CUA NHA MAY PUONG
SALVAGE AND TREATMENT OF WASTES OF SUGARCANE PLANT
TRAN MINH TAM®

TOM TAT: Trong qud trinh san xudt, cdc nha mdy dwong mia thai ra nhiéu chat thai khéc
nhau. Nhitng chat thdi nay néu khéng dwoc tdn dung, xir Iy sé khéng chi gdy 6 nhiém méi
trieong ma con lang phi mét nguon nguyén liéu dang ké. Bai viét nday nham cung cdp cho
doc gia mot 56 ky thudt vé cong nghé sinh hoc, cong nghé vi sinh dwoc sw dung dé tao ra
nhitng san phdam c6 loi trong thuc té doi séng con nguwoi va cho nganh chan nuédi tir cdc
phu pham ciia nha mdy san xudt dwong mia.

Tir khéa: chdt thai nha may dwong mia; cong nghé sinh hoc; ky thudt vi sinh.

ABSTRACT: In the production process, sugarcane plants discharge a variety of waste.
These wastes, if not utilized, will not only pollute the environment but also waste a
significant amount of material. The article aims to provide insights into some of the
biotechnology and microbiological techniques used to create a number of products that are
beneficial to human life and the livestock industry from by-products of the sugarcane factory.
Key words: wastes of sugarcane plants; biotechnology; microbiological techniques.

1. PAT VAN PE dbi v6i cac phu pham cia nha may san xuat
Cac nha may thyc phim ndi chung va  duong mia.

nha may san xuat duong néi riéng, ngoai 2. NOI DUNG

cac san pham chinh con c6 nhidu cac phu  2.1. So lwge cdng nghé san xuit dwong mia

pham khac. Nhimng phu phiam nay néu Cong nghé san xuat dudng tir cdy mia

khong biét cach xir 1y, tin dung s& khong  tai cic nha may dudng hién nay déu trai

chi gdy 6 nhiém méi truong ma con ling  qua nhimng cong doan chu yéu sau day [1]:

phi mot ngudn nguyén liéu dang ké. Hién Trich ly nudc mia ra khéi cady mia

nay, chung ta c6 thé xtr dung cac cong nghé  bang cach ép qua cac hé thong may ép;

khac nhau nhu cong nghé¢ sinh hoc, cong Ling va loc nuéc mia sau khi ép dé

nghé vi sinh dé tao ra nhiéu san pham hang  loai bo tap chat cua dich ép;

hoéa c6 loi cho con nguoi va cho nganh Lam bbc hoi nuée cua dung dich nudc

chin nudi. Bai viét cung cip cho doc gia mia ép sau khi loc dé tao thanh dung dich

mot sb k¥ thuat duogc st dung dé taoramodt  dam dic:

vai san pham c6 loi trong thuc té doi sdng
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Nau va trg tinh cho viéc két tinh duong;

Ly tam ldy duong két tinh sy kho va
dong goi.

2.2. Cac chit phu phim thai ra tir nha
may dwong mia

1) Nudc thai rira nguyén li¢u: Sau qua
trinh két tinh, nudc thai do qua trinh ly tim
6 chira cac chat bao gém: Nts, NH3, NO3',
CI', SO4*, CaCOs, chét rin lo ling, chét
rin bay hoi, COD, BOD, duong, tro, oxy
hoa tan,...

2) Mat ri (ri dudng): 1a phan duong
khong c6 kha nang két tinh, 1an trong HO.
Trong ri duong c6 15-20% H,0O, 80-85%
chat kho hoa tan (trong d6 25-40% Ila
duong) saccaro 30-35%, gluco, fructo 15-
20%, con lai 1a chat khong duong (30-32%
hiru co, 18-20% v6 co). Ctr 100 tin mia ciy
thi thai ra 3-4 tn mat ri.

3) Bun loc (2-3 tin/100 tin mia): 14 san
pham cta qua trinh ling loc nudc mia, chat
can sau khi tach nudc mia trong dé san xudt
duong. Thanh phan c6 chita CaCO3, CaSOy
va cac chat khoang, cin ba, chat sap dang
ké nhat tir vo cdy mia.

4) B4 mia: 13 san pham sau qué trinh
bam, chit va ép, chiém khoang 23-28% so
v6i nguyén liéu mia. Thanh phan ba mia c6
ty xo 45-55% xellulo, 20-25%
pentozan,. ..

I¢

2.3. Cac phwong phap xir ly, tin dung
cac chit phu phim
2.3.1. Tan dung mdt ri dwong
Pay 1a mot phu pham rat quan trong va
c¢6 nhiéu Gmg dung trong cong nghé vi sinh.
1) San xuét con - 1én men ruou [2],[6]
Qua trinh san xuat rugu, con véi nguyén
liéu mat ri dudng dién ra theo so do sau:
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Mat ri Lén men
dudng »  (ruou »| Chung cét
(10-15%) héa) —l
Codn
thd
Nim men Tach P Tinh
Saccharomyce Aldehy, |« luyén
cerevisiae fuzen

N4m men Saccaromyces truc tiép 1én
men va chuyén hoa mat ri dudong thanh
ruou. Do d6, mat ri duong sau khi dugc xir
1y, cAn dam bao d6 duong va thanh trung
trude khi cho 1én men rugu.

CsH1206 2> CoHsOH + CO, + Q

M0i truong nudi cdy ndm men sinh
khdi: (NH4),S04: 0,8%, KH,PO,.

Lén men 6 nhiét d 28-30°C, thoi gian 72 gio.

Qua trinh rwou héa 1a qua trinh rat
quan trong. Hiéu suat thu hdi ruou, tuy
thudoc vao qua trinh 1én men, nguyén li¢u,
dd pH va nhiét d0 moi truong 1én men.
Nong d6 mat ri duong phai dugc diéu chinh
dé dam bao ndm men sinh truéng va phat
trién binh thuong (ndng do bién dong tir
10-16%, pH mdi truong dam bao 4-5, nhiét
d6 1én men tir 28-30°C trong thoi gian
khoang 72 gio 14 thich hgp cho nim men
hoat dong tét).

Luong ruou, con CoHsOH sinh ra sau
khi 1én men, thu hdi nho qué trinh chung cat.

Sau khi chung cit, ruou, con can phai
tinh ché dé tach cac tap chat d& bay hoi ra
khoi rugu nhu ester, aldehyt, fuzen dya vao
nhiét d¢ bay hoi khac nhau cua cac céu tir
trong con tho. Qua trinh duogc thuc hién &
nhitng thiét bi chuyén dung 1a cac thap tinh
ché. Sau qué trinh tinh ché, thu dugc ruou
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c6 do con 95,5% va tach duoc gin nhu hau
hét cac tap chat.

b) San xuét rugu Rhum

Mat ri dudng pha lodng dén 55% chat
kho, sau d6 thanh trung & 80°C. Biéu chinh
luong duong 1én men 12-14%, cho 1én men
bang ndm men Saccaromyces (10-15% so
véi nguyén ligu, co bd sung (NHy4),S0,).

Khi ham lugng duong trong dung dich
con 5,5-6g/100ml, cho vi khuan butylic vao
(2-3% so voi nguyén liéu) nhiét do tur 29-
30°C trong 4 ngay, sau d6 chung cit s& thu
duoc ruou.

3) San xuét sinh kh6i nAm men va men
banh mi [2]

Chinh 14 qué trinh san xuat protein don
bao do tao thanh sinh khdi ndm men.
CoHOs + O; + NHy > CO, + HO + Q
19 049 0059 0679 0279

Qua trinh san xuét theo so dd sau:

Ri duong »| Phalodng Dllé:g n:i;;h
Nim Sinh
Ly khdi Lén
men |<¢— l— . l— A l€—
kho tam bot men
nhao

Trudce hét axit hoa dich mat ri duong
dén pH=4, xtr 1y bang hoi nude néng 90°C
(30%), pha lodng nong d6 duong dén 4-6%
duong, b6 sung mudi Amén, Ure 0,15%,
KH2PO4 0,35%, suc khi lién tuc dé nim
men phét trién, thu duoc luwong sinh khdi
25-30g/l. Pem ly tam, thu duoc san pham
dang bot nhio 15-20% chat kho. Sau do,
sdy & 45-50°C, thu dwgc nAm men kho.

Sinh khdi ndm men nay duogc dung lam
thire 4n gia stc, bd sung dinh dudng va sir
dung Iam men banh mi.
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5) San xuat glutamat Natri (bot ngot) [4]
C6 thé tom tit qué trinh theo so do dudi day:

Bé sung
Ri duong »| Pha lodng > dinh
dudng
Tinh sach
a.glutamic (rezin)Séy [ Len men l€¢— Thanh tring
NaOH Dé ngudi t°=30-
35°C
Y
Bot ngot VK

Mat ri dudong duoc pha lodng dén nong
do duong 13-14% sau do loc.

Mbi trudng 1én men: ¢6 bd sung dinh dudng
(- Puong 13-14%
- KH,PO, 0,15%
- MgSO0, 0,075%

- Cao bap 0,7%
< - Vitamin H (Biotin 2-
>/ > 5ml)
- MnSO, 2%
- Ure 2,2% lc déu, sau

\ khi 1én men cho 1,2%

Pua vi khuin Micrococus glutamicus;
Corynebacterium  Glutamicus vao moi
truong 1én men, 1én men trong dicu kién
hdo khi 38-40 gio, t°=32-37°C s& cho ra 50-
60g/1 axit glutamic. Sau do, tinh sach axit
glutamic bang rezin qua ct nhua trao ddi
jon. Cudi cung, trung hoa axit glutamic
bang NaOH 40-50% ta thu duoc glutamat
Natri (b0t ngot).

4) San xuit Lizin

Lizin 14 axit amin khong thay thé, duoc
tong hop nho vi sinh vat da tré thanh quy
mo cong nghi€p. Nguyén li€u: mat ri
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duong, vua la nguyén liéu, vira 1a moi
truong 1én men.

Ri duong (theo ham lugng saccaro):
7,5%; Nudc chiét bip: 2%; (NH,);SO4:
2%; KH,PO4: 0,05%; CaCOs: 1%; pH moi
truong: 6.9-7.0

Lén men trong 55-72 gio, ¢ nhiét do tur
28-30°C; luu luong khong khi 0,8 - thé tich
khi /11 mdi truong. Ching vi sinh vat tham
gia vao qua trinh: Brevibacterium; Ustilago
Maydis; Bacillus [3], [5].

Co ché hoa sinh: Pudng 1én men tao
thanh cac xeto axit, di vao chu trinh Creb
tao ra cac san pham la cac axit hiru co nhu
Oxaloaxit, aspactic,... cudi cung la hinh
thanh cac axit amin va chuyén amin hoa,
trong d6 c6 Lizin, Methionin, Treonin,...
San pham tao thanh: 50g Lizin/ 1lit dich
moi truong, dudi cac dang khac nhau:

Lizin tho dang l6ng ding bo sung thirc
an gia suc;

Lizin tho dang ran, c6 dic ¢ nhiét do
90°C dén am do
lwong lizin thap chi khoang 14%;

4-8%, loai nay ham

Lizin c6 ndng do tinh khiét cao, c6 dic
chan khong ¢ nhiét d6 60°C. Trudc hét, axit
héa méi truong bang H,SO4 dén pH = 1,6-
2; chuyén sang cot nhua trao ddi cation KY
2.8 d¢ tinh sach;

Lizin tinh thé tinh khiét.

6) San xuét axit lactic

Axit lactic dugc dung nhiéu trong cong
nghiép thuc pham, thay thé mot phan axetic
trong san xuét banh keo, giai khat, dd hop,
rau qua.

Bén chat qua trinh 13 sy 1én men lactic
tor nguyén li¢u mat ri duong.

Trudc hét, mat ri pha lodng theo ty 1é
nude/ri = 3/1, dung than hoat tinh lam sach
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va khir mui, pha loang dat ndng do 10-12%
va axit hoa bang H,SO4 (0,05% so v6i ri
duong), dun dén t° = 90-95°C trong 60° dé
thanh tring va chuyén thanh saccaroza.

Ha nhiét d6 xudng 50°C, bom vao thiing
I&n men. Luong men gidng thém vao bang 3-
5% theo thé tich. Lén men 8-10 ngay.

Céc gidng vi khuan tham gia qua trinh
Ién men: Streptococus lactic; Lacto
bacterium Bungaricum Lacto bacterium
Delbruski [3], [5].

Két thiic qué trinh 1én men, dun & t° =
80-90°C va trung hoa bing CaCOs hoic
Ca(OH), dén pH = 10-11, thu dugc 11-14%
lactat canxi, sau do loc va két tinh thu dugc
lactat canxi tinh thé; cho tac dung v6i HSO,
& t° = 60-70°C, thu duoc dung dich axit
lactic, dem két tinh s& duoc axit lactic tinh
thé (thyc hién bang may loc khung ban).

7) San xuit axit xitric -> Limonic C¢HgO7

La axit rdt quan trong trong cong
nghiép thyc pham. Lén men tir nguyén liéu
mat ri duong véi su tham gia cua vi sinh
vat trong qué trinh hé hip hao khi. Nguyén
liéu: mat ri dudng duoc pha lodng dén 10-
15%, bd sung thém cac dung dich dinh
dudng dé tao moi truong 1én men.

Chung vi sinh vat 1én men 13 ndm
Aspergillus  Niger,
Phuong phap 1én men:

Dung phuong phap ndi: bao tor nim

hoac  Asp.Oryzae.

méc duoc san xuit riéng, thém vao moi
truong 1én men, bao tir s& phat trién thanh
mang no6i phi kin bé mit moi trudng lén
men va 1én men khoang 4 ngay két thac.
San pham gdm axit xitric (40-50g/1) va céc
axit oxalic, gluconic, tap chét,...:

Dung CaCOj3 trung hoa tao thanh xitrat
canxi, hoa tan trong nudc lanh va tién hanh
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loc. San phém tao thanh duoc axit hoa béng
H,SO,. San pham cubi cing 14 axit xitric s&
duoc c6 dic va két tinh.

4_
Thing
>\ —» |én men
e P/
V R
Sinh gyt
khéi W """
(NH,CI 0,059 Zns0, 0,05g
KH,PO, 0,005g FeSO, 0,005¢g
Mbi truong  )MgSO, 0,59 H,O 11
Saccaro 75¢ + HCI ~ 0,075ml dat d6
pH=35 duong 150g

\

8) San xuat glyxerin

Nguyén 1y gan gidng san xuat con, khac
& giai doan diéu chinh méi truong 1én men c6
pH kiém hoidc dung bisunfit Natri (NaHSO3)
diéu chinh, khoéng cho axit pyruvic chuyén
hoa thanh con ma tao thanh glycerin. Ty 18 1
tAn ri dudng thu dugc 80kg glyxerin.
2.3.2. Tan dung ba mia (phé li¢u tiv qud
trinh nghién ép mia cdy)

Thanh phéan chinh ba mia 1a xellulo. 1)
San xuét van ép (nha may Hiép Hoa)

Tron keo Ep May

Ba mia—» Xt ly — dinh hod »| thanh ép cod
hoc van do nén

cao

2) San xuit thic an gia suc (chu yéu
cho dong vat nhai lai). Ba mia dugc bam
nho, tron voi mat ri, ure (khong qua 5%) ép
thanh banh roi cho trau bo an.
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3) San xuat men gia suc [5]

Pé nudi ndm men.

Thiy phan bi mia bang axit hoic
NaOH dam dic, tao ra moéi trudong nudi céy
ndm men va vi khuan. San pham thu dugc
dung lam thirc an gia suc.

2.3.3. Tan dung bun lgc

1) San xuét sap mia va dau mia: 1a loai
sdp cing, mau vang hodc nau nhat cia vo
mia, khéng hoa tan trong nudc va con lanh
nhung dé hoa tan trong con néng, ete lanh,
benzen,... Sap mia diung dé quang dau,
trang séap, son, xi danh day, dau lang da.

Dung cac dung moi hiru co hoa tan sap
trong bun loc va 13y ra sap. Ctr 100kg bun loc
thd c6 5-8kg sap cimg, 4-8kg md mia. Sau
do, tinh ché va tay trang bang than hoat tinh,
tién hanh xa phong hoa sé tach dugc tinh con.

2) San xuat phan bon hitu co Vi sinh

Céac nha may duong, vién nghién cuu,
truong dai hoc dd san xuét phan bon theo
hudng nay. C6 thé phdi ché thém 15-20%
than bun tao diéu kién cho kha ning hip
thu ure trong qua trinh 1€n men.

. Gibng vi sinh
Bln Xu ly sap so g
bo
A 4
Nhan gidng
A 4
A Phdi liéu thanh A
Phén N . £
N l4— moi truong 1én [« VSV san xuat
hitu co men

y

Phéi trén N, P, K .
. »{ Epvién
vi lugng
A 4 y
Ché phdm pha
© pham phdn Phan hitu co
hiru co
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2.3.4. Tan dung bt than xwong 3. KET LUAN
Bot than xwong nha may duong chira Bing cic cong nghé va ky thudt khac

65,43% (Ca).POs, 8,80%C, 0,39%  phau, nhimg phy phim tr nha may duong da
CaSO;. Nguyén liéu nghién min, sau d6 dugc tan dung va xu ly, vira tao ra nhiéu san
sang thu dugc san pham & dang bot. San  phim c6 gi4 tri thyue tién cao ddng thoi giam 6
phim 13 nguyén liu gidu P, & v6i phdn  phidm moi trudng do nha may tao ra trong qua
chudng (1 tin + 50-100kg than Xuong)  trinh van hanh, san xuit. Pay [ mot huéng di
thanh phan bon. khéng chi déi v6i nha may duong ma con cho
nhiéu nha may thyc phim khéc.
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