CHUYEN PE 11.1: PHAN BON

Bai 1: GIOI THIEU CHUNG VE PHAN BON

Hoc xong bai hoc nay, em c6 thé:

« Trinh bay duogc phan bon 1a sdn phdm c6 chitc ning cung cdp chat dinh dudng cho cay trong
hodc c6 tiac dung cai tao dat; viée sit dung phan bén phu thudc vao cic loai cay trong, thoi gian
sinh trudng clia cay, viing dat khac nhau.

+ Tim hi€u duogc thong tin vé mot s6 loai phan bén duwge dung phd bién trén thi trudng Viét
Nam.

= Cay luong thuc hay cay an qua déu can duge bon phan d€ ting nang sudt va chat
luong. Em hay k€ tén mot s6 loai phan bén duoc str dung phé bién & Viét Nam.

a) Cay hia b) Cav quyt

Hinh 1.1. Cay lia va ciy quyt can duge bon phan

/1/ KHAI NIEM VA PHAN LOAI PHAN BON
1. Khai niém phan bén
Cay trOng can khoang 14 nguyén t0 dinh dudng, gom céc phi kim B.C,CL H,I,N, O, P,.. va kim
loai Ca, Co, Fe, K, Mg, Mn.... Pa s0 cdc nguyén t0 nay duoc cay trong l1dy tir dat, nude va khong
khi. Tuy vAy, lwong cac nguyén t6 N, P, K, Mg,... ma cay hap thu tlr tw nhién thuong khong du dé
cay phat tri€n, tir d6 khong dat ning sudt va chdt lwong cao. Do d6, can bd sung cac nguyén t&
dinh dudng nay cho dat va cay trong thong qua viéc str dung phan bén. Viée str dung phan bén
con gép phan cai tao dat. nhw di€u chinh tinh chat acid hodc base cua dat, tao moi trirong phit
hop cho sw phat tri€n vi sinh vat c6 10i trong dat.
Phan bén 1a sdn ph&m c6 chitc nang cung cap nguyén td dinh dudng hodc c6 tic dung cdi tao
dat d€ ting nang sudt va chat lwong cho cay trong.
T,

®

" 1.Min trong dat c6 chita mdt s6 acid hitu co. Ré cay ciing ti€t ra acid hitu co. Nho d6,
cay xanh c6 th€ hdp thu duoc nguyen t6 calcium tir CaCO3 c6 trong déat. Vi sao?

2. Phan loai phan b6n
Thong thwong, phan bon duge chia lam hai loai: phan bén vo co'va phan bén hitu cor



Phdn bén vé co'la cac chdt vo co chlta mOt hodc nhi€éu nguyén t0 dinh dudng, dwoc sdn xudt tir
chat vo co theo quy trinh cong nghé, tai cac nha mdy. Phan bén nay con duoc goi la phan bén
ho4 hoc.

Phan bon hitu corla sdn ph&m clla qua trinh xtr 1i chat hitu co tw nhién, c6 thé bd sung théem
mOt sO nguyén t0 dinh dudng, vi sinh véat, sinh vat c6 ich cho dat va cay trong. Phan bén hitu co
duoc tao ra theo quy trinh thil cong tai ho gia dinh hay néng trai, hodc theo quy trinh cong
nghé & cac nha may, tir chat thai dOng vat, phé pham thue vat, rac thai, vi sinh vat.

C6 nhiéu cach phan loai phan bén. C6 thé phan loai phan bén theo phuong thite st dung:

a) Phan bén ré 1a loai phan bén str dung dé cung cdp chat dinh dudng cho cay trong thong qua
bo ré.

b) Phan bén 14 12 loai phan bén str dung dé cung cap chat dinh dudng cho cay trong théng qua
théan, 14.

Cay hoa lan can dugc bén
phan qua la va than

/11/ MOI LIEN HE GIUA PHAN BON - CAY TRONG - PAT

Phan bén, cay trOng va dat c6 mOi quan hé chat ché vdi nhau.

Viéc chon Iyra phan bén d€ st dung phai phit hop véi nhu cAu vé dinh dudng clia mbi loai cay,
& céc giai doan sinh trirdng khac nhau. Chéng han, vGi cic loai rau va ca rot hay khoai tay, &
giai doan dau déu can phan bén chira nguyén t6 P dé gitp tao bd ré khoé manh. Nhung & giai
doan sau d6, rau cAn phan bén chita nguyén t0 N d€ thiic ddy qua trinh phat tri€n nhanh va 14,
con ca rot hay khoai tay can phan bén chita nguyén t6 K nham thtic ddy qua trinh tao cu.

Viéc Itra chon phan bén con tity thudc vao loai dat. Chang han, dat nhiém man thi han ché st
dung phan bén chira nguyén t0 Cl. DAt chua thi han ché dung phan bén chita ion ammonium.
D&t ngheo, thi€u nguyén t6 dinh dudng nao thi chon phan bén bd sung nguyén t6 ay.

Cay trOng khong chi 1dy dinh dudng clia ¢at ma nguoc lai, cay trong ciing gép phan bao vé va
cdi tao dat: Cay che chdn dat trude blte xa Mat Troi, giup gilt duwoc dd &m va hé sinh vat cla
dat; Ré cay gitr cho dat kho bi rira troi hay x6i mon; Phan con lai clia cay sau thu hoach sé 1a
ngudn phan xanh va mun cho dat;...
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“—" 2. Truoc day, dOng bao mién nui cé tuc du canh, du cu. Theo d6, ho di chuyén dén mot

khu vire d€ lam nuwong, ray. Sau mOt vai nim, dong bao lai di chuyén dén mot viing dat mai.

Hay tim hi€u va gidi thich tuc 1& trén.

- Pac diém clia dat chua, dat trung tinh va dat kiém.

- DAt acid (hay dat chua): ; c6 gia tri pH khoang 3,0-6,5. ;

- DAt trung tinh: c6 gi4 tri pH khodng 6,5 - 7,5.

- Patkiém c6 gia tri pH 7,5 - 8,0.

Moi loai cay thuong phit hop véi mot trong ba loai ddt trén. Rt it c6 cay trOng phit hop vGi dat
c6 pH nho hon 3,0 hodc 16m hon 8,0.

- bat phén thudc loai dat acid.

/117 MOT SO PHAN BON PHO BIEN O VIET NAM

Nong nghiép 14 linh vie quan trong trong co' cdu nén kinh té clia nwde ta. Linh vire nay lién
quan dén st dung phan bén. Duéi day 1a thong tin lién quan dén dién tich dat néng nghiép va
cay trong, gan lién vGi nhu cau vé loai va lwong clia mOt s6 phan bén duoc st dung pho bién,
cung tinh hinh chung vé san xudt chiing & Viét Nam.

Tinh d€n nam 2019, Viét Nam c6 khodng 27 986 000 ha dat nong nghi€p. Ca nude c6 64,95%
dan sO sOng &' nong thon, chil yéu tham gia linh vire chin nuéi va trong trot.

Cac loai cay trong & nong thon Viét Nam gom cay lwong thure, cay viron ngan ngay va lau nam,...
Vi vay, nhu cau st dung phan bén & nuGe ta 1a rat 1on vé khoi lugng, da dang vé chling loai.
Cac loai phan bén vo co duoe str dung phd bién & nude ta gom:

- Phan urea vGi thanh phan chinh 14 (NH2)2CO, phan SA véi thanh phan chinh 13 (NH4)2S04.
phan DAP véi thanh phﬁn chinh la (NH4)2HPO4,...

- Nhiéu loai phan kali véi thanh phan chinh la cac mudi chita nguyén t0 K va nhiéu loai phan
lan vGi thanh phan chinh 14 cac mudi chita nguyén t0 P.

- Nhi€u loai phan NPK 1a hon hop cac mudi chita nguyén t6 N, P va K.

Trong d6, nhu cu d6i vGi phan NPK, phan urea va phan lan rat cao, khoang 8 tri€u tdn moi
nam.

Hinh 1.2. Phin urea dugc san xuat tai nha may



Cac loai phan bén hitu co dwge st dung rat da dang, bao gom cac phan bén duoce san xudt tai
gia dinh va cac phan bon duoc sdn xudt tai nha may. Nhu ciu mbi nam ddi voi phan bén hitu co
lén dén hang chuc triéu tan.

Nu6e ta hién c6 hang tram nha may sdn xudt phan bon. Tuy vAy, van phai nhdp khau mot s6
loai phan bén do ning lure san xudt clia cic nha may chura d4p Gng du nhu cau st dung, nhw
phan urea, phan DAP, phan bén hitu co c6 b6 sung cac nguyén t6 dinh dudng. Ciing c6 loai phan
bon phai dwoce nhdp khdu hdu nhw hoan toan do chura sdn xudt duoc trong nuwde nhw phan SA,
mOt sO loai phan kali.

=

r\_j Phan bén chita g6c ammonium dé bi thuy phan, tao méi trirdng acid, 1am tang d0 chua
cua dat. Hay viét phwong trinh hoa hoc clia phan (tng thuy phan ion ammonium.

Trong linh vire phan bén: DAP 1 viét tat clla "diammonium hydrogen phosphate”, tén goi clia
phan ttr (NH4)2HPO4; SA 1a viét tat clla "ammonium sulfate” tén goi ctia (NH4)2S04.

D& bon phan hop 1, can:

+ B6n phan ding loai

+ Bén phéan dung lic

- B6n phan ding d0i twong

- Bén phan ding thoi tiét, mua
+ B6on phan diang cach

- B6n phan can d6i vé dinh dudng

o rsoner

Nhiéu loai phan bén da duge san xudt béi cdc nha mdy, cong ty trong nurde.



Phan Mét 56 cof s& san
|  bén xudt trong nudc

Nha may: Bam Phu
My, Bam Ca May,
Bam Ha Bac, Bam
Ninh Binh,...

Nha may: DAP Binh
Vi, DAP Lao Cai,...

Nha may: Super
phosphate Lam
Thao va Long Thanh,
Super lan Lao Cai,
Phan lan nung chay
Van Bién,...

Urea

DAP

Phén lan

Nha mdy: BHam
NPK Pha My, Phan bon
Binh Bién,...

, Céac nha may thudc
Hiuco |tap doan: Qué Lam,

Con Covang,...
G
@)

- Phan bén vé co va phan bén hitu co déu cung cdp cdc nguyén td dinh duwdng can thi€t cho cay
trOng, cai thién chat lwong dat.

« Phan bén vo6 co duoc dung ph bién & nurde ta la: phan urea, phan SA, phan DAP, nhiéu loai
phan kali, nhi€u loai phan lan va nhiéu loai phan NPK. Nhiéu loai phan bén hitu co duge san
xudt tai gia dinh, nong trai hodc tlr nha may ciing duge st dung rat pho bién.

- Nude ta sdn xudt dwge phan 16m lwgng phan bén cung cap cho néng nghiép. Tuy nhién, mot
sO phan bén can dwge nhap khdu do chura sén xudt duwoce hodc sdn xuat chua dap ing du nhu
cau st dung.

BAI TAP

Bai 1. Nhiing phat bi€u nao sau day la dung?

a) Phan bén c6 vai tro cung cap cac nguyén t6 dinh dudng cho cay trOng va gép phan cai tao
dat.

b) Viéc lira chon phan bén can dya vao:

1) Nhu cau dinh duwdng ctia moi loai cay trong, & cac giai doan sinh trurdng khac nhau.
2) Dac diém clla mai loai dat.

¢) Phan bén hitu cola phan bén chita cac hop chat hitu co ma con ngwodi tong hop duoc.

d) Hién nay, & Viét Nam, lwong phan bén v6 co duge st dung nhiéu hon lwong phan bén hitu
co.



Bai 2. Quang apatite c6 chita hOn hop cac khoang vat Ca5F(P04)3, Ca5Cl(P04)3, Ca5(0H)
(P04)3. Neu vui bOt min clla quang nay vao dat thi sé cung cdp cho cay trOng cac nguyén t0
dinh duwdng nao?

Bai 3. Phan urea, phan ammonium chloride ciing cung cdp cho cay trOng nguyén t6 dinh dudng
nao?

Bai 4. Phan bén v6 co hay phan bén hitu co vira 1a ngudn cung cap nguyén t0 dinh dudng, dong
thoi cung cap vi sinh vat ¢ ich cho dat va cay trong? Giai thich.

Bai 5. Vi sao chuing ta can st dung phan bén phit hop v6i moi giai doan sinh trudng cla cay
trOng?



Bai 2: PHAN BON VO CO
Hoc xong bai hoc nay, em c6 thé:

+ Phan loai duoc cac loai phan bén vé co: phan bén don. da luong hay con goi 1a phan khodng
don (dam. 1an, kali); phan bon tiling Iwong; phan bén vi lwgng; phan bon phite hop; phan bén
hén hop.

» M6 ta duge vai tro cia mot s6 chat dinh dudng trong phan bén vo co can thiét cho cay trong.
- Trinh bay dugc quy trinh sdn xudt mot s loai phan bén vo co.

- Trinh bay dwge cach st dung va bdo quan mot sO loai phan bén thong dung.

O

1. C6 phdi phan tng gilta ammonia va phosphoric acid luén tao thanh diammonium
hydrogenphosphate? Gidi thich.

2. Vi sao DAP - phan bén véi thanh phan chinh 1a diammonium hydrogenphosphate
((NH4)2HPO4) duogc x€p vao loai phan bén phire hop?

/1/ VAITRO cvA MOT SO NGUYEN TO DINH DUONG TRONG PHAN BON VO €O CAN
THIET CHO CAY TRONG

1. Phan loai nguyén t6 dinh dudng

Nguyeén t0 dinh dudng duwoc chia thanh ba loai, dura vao lwgng ma cay trOng can:

- Nguyeén t6 dinh duwdng da lwong (cay trong can lwong nhiéu) gom: N, P, K.

- Nguyeén t0 dinh dudng tiling lwong (cay trOng can luwong vira phai) gom: Ca. Mg, S, Si.

- Nguyén t6 dinh dudng vi lwong (cay trong can luong it) gom: Fe, Co, Mn. Zn, Cu, Mo. B.

2. Vai tré ctia mot s6 nguyén to dinh duong

T4t ca cac nguyén t6 dinh dudng deu cé vai trd quan trong d6i v4i qua trinh sinh trirdng ctia
cay trong. DuGi day 1a vai tro cla mot sO nguyén t0 dinh dudng da lugng.

P rconer

Thi€u mOt trong s6 cac nguyén td dinh dudng sé tic dOng dén su sinh trudng clla cay. Bang
cach quan sat hinh dang va mau sdc clla 14, ngudi nong dan c6 thé du doan nguyén td dinh
dudng ma cay dang bi thiéu.



Hinh dnh mét loai 1a cay khi
bi thi€éu nguyén t6 K

Hién tugng ;. Hién tugng an t5
quan sat duoc "E;':;E:a quan sat dugc ":i thi é‘:o
trén la cay : trén la cay
La bat dau va vang ka s %0 qﬁn..'
tit dinh N xanh vang va gan Fe
n 13 mau xanh
La non ¢6 dém
Mép la bi héo K xanh vang va gan S
Ia mau vang
Cac gan la davang Léa non ¢é dinh
khila con xanh Mg mau trang cu
La nodfesie La non ¢6 mau hai
hién cac dém vang, Mn nau hoc bi chét B
nau hoac xam R

a) Nitrogen

Nitrogen c6 trong thanh phan cla chlorophyll (chat diép luc), amino acid, nucleic acid, protein,
céc loai vitamin va enzyme. Nguyén t6 nitrogen sé thic day qua trinh gitip cay ra nhiéu nhanh,
nh4nh phan nhi€u canh, canh ra nhiéu 14, 14 c6 mau xanh véi kich thude to va quang hop manh,
lam ting nang sudt cay trong.

Nguyeén t6 nitrogen duoc I cay trong hdp thu tir ; phan bon, ¢6 trong thanh ; phén chat diép luc
cua l4 (chlorophyll).



Vitamin BI 12 hop chat chira nitrogen, v4i cdu tao dudi day:

NH,
!
N % NJE.:F\
)\ = = 2
CH; N CH,

H

Vitamin nay duoc téng hop trong céc loai cay ngii cdc, cay ho Dau.
b) Phosphorus

Phosphorus trong phan lan tham gia vao c4c thanh phan clia enzyme lam xtc tdc cho qu4 trinh
tong hop amino acid, protein trong cay. Phosphorus c6 mat trong nhén té bao, can thiét cho
qua trinh hinh thanh cac bd ph&n méi clia cay: kich thich su phat trién clia ré cay, lam cho ré
cay an sau va lan rOng trong dat, gitp cho cay trong chiu dwoc han va it d6 nga, kich thich qua
trinh dé nhanh va ndy choi; thic ddy cay ra hoa, qua sé'm va nhiéu. Bén canh d¢, nguyeén to
phosphorus con 1am ting khd ning chéng chiu clia cay trong doi véi rét hai, mot s6 loai bénh
va dat chua, phén.

c) Potassium

Potassium trong phan kali gitip hoat hoa enzyme dé xtc tac cho cac qua trinh tdng hop va lam
tang ham lwong tinh bdt, protein, dwong,... trong qua, cu, than. Gidng nhw phan lan, phan kali
ciing lam ting kha ning chong chiu cla cay trong d6i vdi tac ddng bén ngoai nhur han han, rét
hai, sau bénh.

P soner

Enzyme la cac hop chat c6 vai tro xidc tac cho phan (ng hoa hoc dién ra trong co th€ ddng vat,
thue vat. Thanh phan cac nguyén t0 c6 trong cac enzyme thuonglac, H, o, N, s, p.

Enzyme c6 cdu tao clla cc protein.

/11/ PHAN LOAI PHAN BON VO cO

Theo sw phan loai nguyén t6 dinh duwdng, phan bén vé co duge chia thanh phan bén da luong,
phan bén tiling lwgng va phan bén vi lwgng (Hinh 2.1).



PHAN BON VO CcO

v L4

Phan bon trung lugng Phan bon vi luwgng

Y

Phan da

Phan bon da lwgng

Phan don
dinh dwirng

BTG ET Phéan lan Phan kali Hén hgp Phirc hop
N P K NP, NPK,... (NP), (NK),...

Hinh 2.1. So d6 phan loai phin bon vé co

dinh dwirng

1. Phan bén da lugng

Phan bén da lwong 1a phan bén ma trong thanh phan c6 it nhdt mot nguyén t6 dinh dudng da
Iwong (N, P, K).

Tiy theo sO lwong nguyén t6 dinh duwéng da lwong cé trong phan, phan bén da lwgng duge chia
lam hai loai: phan bon don dinh dwdng va phan bén da dinh duong.

a) Phan bén don dinh duong

Loai phan bén nay chi chita mot trong ba nguyén t6 dinh dudng da Iwong N, p. K, gom ba loai
sau:

Phdn dam: chta nguyén t6 dinh dudng N, nhuw phan ammonium chloride, ammonium sulfate,
urea. Chat Iwgng clia phan dam dwoc danh gia qua ham lwong dam tOng s6, 1a phan tram khdi
luong nguyén tO N trong phan bén, ki hiéu 1a %Nt.

Phdn lan: chlra nguyén t6 dinh duwdng p, nhw phan superphosphate (Ca(H2P04)2). Chat lwgng
phan lan duoc danh gia qua ham Iwgng lan hitu hiéu, dwoc tinh bang phan tram khoi lwong clia
P205 tuong Ung vGi lwong p cé trong thanh phan clia né, ki hiéu 1a % P205hh.

Phdn kali (phan potash hay potassic): chita K, nhw potassium sulfate (K2S04). Chadt luwong cla
phan kali dwoc danh gia qua ham lwong kali hitu hiéu, 12 phan tram khoi lwong ctia K20 tuong
tng VOI luong K c6 trong thanh phan clia n6, ki hiéu 1a % K20hh.

Luu y: Trong phan da lwong don dinh dudng, c6 thé bao gdm céc nguyén t6 trung lwong, Vi
lwong nhwr Mg, S,... Chdng han, phan da Iwong potassium sulfate c6 cd nguyén t6 trung lwong S.

1. Viéc bén phan kali mang 101 ich co'ban nao cho cay lia, khoai, ngo?
2. Dyra vao Hinh 2.1, hiy cho bi€t ammonium sulfate dugce x€p vao loai phan bén nao.



pO DINH DUONG
1. Ham lwong dam t6ng s6 (%Nt) clla phan urea ((NH2)2CO) nguyén chét, dwge tinh nhu sau:

9N, = — 2 100%
.M[NH] O
=46,67%

2. Ham Iwong lan hitu hiéu (%P205hh) ctia phan Ca(H2P04)2 nguyén chat I dwge tinh nhw sau:
Vi 1 phan tr Ca(H2P04)2 (tng vGi 1 phan tir P205, nén ta c6:
Pl

1M
— %+ 100%

1 'MCG[H_;.FQ. h

=60,68%

%P, 05y, =

3. Ham lwong kali hitu hiéu (%K20hh) ctia phan potassium sulfate nguyén chat dugc tinh nhw
sau:

Vi 1 phan tir K2S04 tng v6i 1 phan tir K20 nén:
1M

%K,0,,, = ——2°

' “15":'4

=54,02%

® 100%

b) Phan b6n da dinh duong

La phan bén chita tir hai nguyén t0 dinh dudng da Iwong tré1én. Loai phan nay cé hai ngudn
goc khac nhau nén duoc chia thanh hai loai sau:

Phan bén hon hgp (mixed fertilizer) 1a phan bon trong thanh phan c6 it nhat hai nguyén td
dinh dudng da lwgng, duge san xudt bang cach phoi trOn cdc loai phan bén khac nhau. Khi trOn
cac phan bén don dinh dudng theo ti 1& thich hop sé thu dwoc cac loai phan bén hOn hop nhu:
dam - 1an, ki hiéu 1a NP: dam - kali, ki hi€éu 1a NK; dam - 1an - kali, ki hiéu 1a NPK;... Vi du, trOn
hOn hop gom (NH4)2S04, Ca(H2P04)2, va KCl theo ti 1€ khéi lwong nhat dinh sé thu duoce mot
loai phan hon hop NPK.

Tai céc gia dinh, nguw0i dan thuong phoi tron thl cong hai hodc nhi€u loai phan bén don dinh
dudng khac nhau nén phan hon hop duoc tao ra thudong cé nhiéu mau sac (Hinh 2.2a).

O cacnha mady, sau si phOi trOn cdc phan don dinh dudng 1a qu4 trinh tao hat (vo vién, lam
kho) béng cac chat phu gia (mun, than bun,...) nén thwong tao ra phan bén hon hop cé mau sac
kha dong nhat (Hinh 2.2b).



Hinh 2.2. a) Mt loai phin NPK duge phoi tron thi cong tai gia dinh
b) Mot loar phian NPK dugce phf‘.ri trén ta1 nha may san xuit

Ki hiéu trén bao bi clla mOt loai phan bén hon hop NPK, cé: %Nt = 5%, %P205hh = 16% va
%K20hh = 10%

Phdn bén phitc hop (complex fertilizer) 1a phan bén trong thanh phan chita cac nguyén t0 dinh
dudng da lwong lien két véi nhau bang cac lién két hoa hoc, dwge tao ra tir cac phan tng hoa
hoc.

Chang han, cac hat diammonium hydrogenphosphate ((NH4)2HPO04), 1a sdn pham clla phdn
Ung gilta ammonia va phosphoric acid, cung cap cho cay troOng dong thoi nguyén t0 dinh dudng
12 N va P. Vi c4c nguyeén td dinh dudng ciing 1a thanh phdn clia mOt chat hod hoc nén phan bén
phttc hop thuwrong gom cac hat kha dOng nhat vé mau sac, hinh dang va kich thude (Hinh 2.3).



Hinh 2.3. Mot loai phian bon
phirc hop DAP
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4

Hinh 2.4. Hinh anh mét loai
phin bon trung luong
magnesium

Duéi day mo ta lién k€t trong phan clia chat duge ding 1am phan bén phitc hgp DAP.
T
7 |
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2. Phan bén trung luong

Phan bén trung Iwong 1a phan bén trong thanh phan cé chita it nhdt mot (d0i v4i phan bén 14)
hodc hai (d6i v6i phan bén ré) nguyén t6 dinh duwdng tiling lwong (Ca, Mg, S, Si).

3. Phan bén vi lwong

Phan bén vi lwgng 1a phan bén ma trong thanh phan cé chita it nhat mot nguyén td dinh dudng
vi lwgng (Fe, Co Mn, Zn, Cu, Mo, B).



%

Hay tim hi€u va d€ xudt céc loai phan bén v6 co cdn cung cdp cho cac giai doan sinh
trudng clia mOt loai cay & dia phwong em. Gidi thich vi sao em chon céc phan bén dé.

/III/ QUY TRINH SAN XUAT VA CACH SU'DUNG MOT SO LOAI PHAN BON VO CO

1. Phan urea

Phan urea c6 thanh phan chinh 1a carbonyl diamide, (NH,),CO, hat mau trang, dé hat &m, tan tot
trong nude.

Nguyén liéu chinh dé sdn xudt urea la carbon dioxide va ammonia. Hon hop nay phan tng &
nhiét d0 va 4p sudt cao. Phurong trinh hod hoc ctia phan tng san xudt urea nhur sau:

CO2 + 2NH3 = (NH2)2CO + H20

Sau phan Ung, dung dich urea déac duoc dua vao hé théng phun dé tao hat.

Phan urea thuong duoc diing d€ bén thic bang cach rai hat hay pha thanh dung dich dé twdi;
thich hop véi lda, mia, rau cdi, cay 4n qud, cay cong nghi€p; phit hop vGi nhi€u loai dat va
khong lam ting d0 chua cuia dat.

Boén 16t va bén thic la gi?

B6n 16t: Bon phan vao dat tw nhién (hodc vat liéu lam d&t nén) trudce khi gieo trong,I nham
cdi tao dat, cung cdp chdt dinh dudng kip thoi cho cay con ngay khi vira moc, vira bén ré. Doi
v0i cay 1au nam, bén 16t con duge, tién hanh vao giai doan cay nglng sinh trirdng hodc vira thu
hoach, can duogc them chat dinh dudng dé phuc hoi.

Bén thic: Bén phan trong thoi ki cay trOng dang sinh trirdng (phat tri€n than, 14; dé nhanh; tao
cl, qud,...) nham bb sung chat dinh dudng, gitp cay trong dat ning sudt, chat lwong cao hon.

oot T e S R
Cay thuy sinh can bén lét
va bon thic.

2. Phan ammonium sulfate (phan bén SA)
Phan bén SA c6 thanh phén chinh 14 ammonium sulfate, (NH4)2S04, hat min, tréng nga hoac
x4am xanh, c6 mui ammonia, vi man hoi chua, khong vén cuc. Phan nay tan tot trong nude, tao
moi trudng acid.
(NH4)2S04 — 2NH4 + S042-
NH4 + H20 = NH3 + H30+

Phan bén SA duoce san xudt theo phan tng gilta ammonia va sulfuric acid ddc:



2NH3 + H2S04 — (NH4)2S04
Qua4 trinh nay tda nhiét rdt manh, lam bay hoi nude, gitip mudi nhanh chéng két tinh.

Phan bén SA thuwong duoc diung dé bon thic bang cach rai hat hay pha thanh dung dich dé
twdi; thich hop cho tdt ca cay trong, nhat 14 lia nude, cay ho Pau, ngo; phit hgp védi nhi€u loai
dat (ddc biét 1a dat bazan va dat xam can b6 sung sulfur), nhung dé lam chua dat.

@ ,

chat.

1. Hay so sanh ham Iwong dam tong gilta phan urea nguyén chat va phan SA nguyén

-
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hu_,/ 3. Viéc cung cap phan dam nhw urea, SA,... sé mang 10i ich co' ban nao cho céc loai rau
cai?

3. Phan hon hop NPK

Phan hon hop NPK duoc tao ra tir qua trinh phoi tron gitta cac phan don dinh duwdng dam. lan,
kali, theo cac buoc:

Burdc 1: Chuén bi nguyén liéu 1a cac phan don dinh dudng da lwong va cac chat phu gia phi
hop (mun hitu co, humic acid, b0t dolomite, bOt bentonite, bOt d4 voi,...).

Buroc 2: Xac dinh t11€ phan tram khoilwong N : p p : K0 phit hop véi nhu cu st dung.
Burdc 3: Xac dinh tong khoi lwong phan hén hop cén thu duoc.

Burdc 4: Tinh khoi lwong clia moOi phan don theo ti 1€ phan tram khoi lwong N : P205 : K20 va
khoi lwong chat phu gia cin bo sung (néu can).

Buroc 5: Phoi tron.

Buorc 6: Tién hanh tao hat, thu dwoce phan hon hop cé mau sac, kich thuwde kha ddng nhat
(Hinh 2.2b).

Tuy nhién, c6 khi qua trinh tao phan hdn hop chi dirng lai & budce phéi tron. Khi d6, mot loai
phan hon hop sé c6 nhiéu loai hat véi mau sac, kich c& khong dong nhat, do ddc di€m khac
nhau gitta cac phan don dinh dudng dugc dung d€ phéi tron (Hinh 2.2a).

Tinh toan khéi luong cac nguyén liéu dé phdi trén phan hén hop NPK

Gia s, nguwdi nong dan mudn c6 100 kg NPK 12-5-10 d€ bon ngay (tranh su bi€n d6i hoa hoc
clia phan theo thoi gian), tir sy phoi trOn gilra bon nguyén liu:

(1): SA (loai 21% Nt)

(2): Superphosphate (loai 20% P205hh)
(3): Potassium chloride (loai 60% K20hh)
(4): mun hitu co (chat phu gia).

Khoi lwong clia moi nguyén liéu can ding duwoc tinh nhw sau:



My, = ;K 100=57,14 (kg)

5

m,,, = —x 100 = 25,00 (kg)
20 o

[Fi}

mg, = EX 100=16,67 (kg)
60
my,= 100-(57,14+25,00+14,67)
=3,19 (kg)
VGim(1), m(2), m(3), m(4) 1an lwot 1a khoi lwong clia cac nguyeén liéu SA, superphosphate,
potassium chloride va mun hitu co da dugce dung dé phoi tron.

4. Phan phitc hop chtta N, P va ammophos

Thanh phan chinh clia phan nay thuong 1a hop chat gitra ion ammonium (NH4) v6i cic goc

phosphate (H2P04-, HPO42- hodc PO43-. Trong d6, hop chdt (NH4)H2P04 dé tan trong nudec

hon so véi hai hop chat (NH4)2HPO4 va (NH4)3P04.

Nguyén liéu d€ san xudt phan phitc hop chira N, P 1a ammonia va phosphoric acid. Tuy ti 1& mol

phan ng gilta hai chat nay sé tao cic loai phan phitc hgp khac nhau 1A MAP, DAP hodc TAP.
NH3 + H3PO4 — (NH4)H2P0O4

MAP
2NH3 + H3P0O4 — (NH4)2HPO4

DAP
3NH3 + H3PO4 — (NH4)3P04

TAP

Ciing tlr cdc phdn Ung trung hoa trén, bang cach diéu chinh ty 16 ammonia va phosphoric acid,
ngwoi ta thu duwge hon hop clia cd DAP va MAP. HOn hop nay duoc goi 1a phan phite hop
ammophos.

C4c phan bén nay thuong tan chdm trong nuwde nén it bi rira troi, dong thoi phit hop véi toe d0
hép thu ctia ré.

Vi vay, phan duge bon bang cach rai, viii trong dat hodc hoa tan trong nude dé twdi, phun. Do
ham luong cla cac nguyén t6 dinh dudng 1a ¢ dinh nén loai phan bén phite hop nay khé dap
Urng vGi nhi€u loai ddt va cay trong khac nhau so véi cac loai phan bén hon hop NPK.
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Hinh 2.5 Sur dung may bay
khong ngum lai (drone) dé ra1 phan

"=/ 2. Giai thich vi sao phan phitc hop dé bdo quan va dé van chuy&n hon phan bén hén
hop.

5. Phan superphosphate

Nguyeén liéu phé bién d€ san xudt phan bén superphosphate 1a quang apatite. Quéng nay c6
cac khoang véat vdi cac thanh phdn nhw Ca5F(P04)3, Ca5Cl(P04)3, Ca5(0H)(P04)3,... Tr quang
apatite, trai qua cong doan nghién, loai bot céc tap chat thu apatite tinh luyén. Hai trong s
nhiéu quy trinh sdn xudt phan bén superphosphate tir apatite tinh luyén dwgc trinh bay dudi
day:

Quy trinh thir nhdt: st dung dung dich sulfuric acid dac va Iwong phit hop d€ phan g voi
apatite tinh luyén.

Apatite tinh luyén =(H2S04, to)=> Ca(H2P04)2 + CaS04 + céc khi
Theo quy trinh nay, thanh phan chll yéu clla phan bén superphosphate 13 hdn hop ran gom
Ca(H2P04)2 va CaSO4. Tuy nhién, CaSO4 trong loai phan bén superphosphate dé lam dat bi
chai clng.

Quy trinh thit hai: st dung phosphoric acid (H3P04) véi ndng d6 phit hop phan Ung véi
apatite tinh luyén.

Apatite tinh luyén =(H3P04, to)=> Ca(H2P04)2 + cé4c khi
Thanh phan chil yéu clia phan bén superphosphate dwoce sdn xudt theo quy trinh nay la
Ca(H2P0O4)2
Do con 14n acid trong qua trinh sdn xudt, ddng thoi c6 thé bién d6i va tao ra H3PO4 nén viéc
str dung phan bén superphosphate s& lam chua dat. Vi vay, véi dat acid thi can khtr acid truGe
khi bén loai phan nay.
Phan bén superphosphate thuomg duge dung d€ bon 16t va bén thuc. Loai phan nay thich hop
cho cac loai cay ngdn ngay nhw dau, rau cdi, ngd,... va cic loai cay can nhiéu sulfur nhu su hao,
bép cai, sup lo....
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4. Viéc bén phan superphosphate sé mang nhitng 10i ich co' ban nao ddi véi loai cay
trong dung d€ chan gi6 hodc chong x6i 1& dat?
(. .
- 3. Trong hai quy trinh san xuat phan bén superphosphate, quy trinh nao thu duoc
phan c6 ham Iwgng phosphorus cao hon? Gidi thich.

&)
5. Vi sao trude khi bon phan superphosphate, ngwoi ta thuong phai xtr 1i dat bang voi?

/IV/ BAO QUAN PHAN BON VO cO

Bao quan dung cach sé gitip phan bon khong bi bi€én d6i thanh phan va tinh chat, han ché anh
hudng dén sitc khoé con ngudi va moi trueong. Can thure hién cac bién phap sau day dé bao
quan phan bén.

1. Khéng dé€ phan bén bi am uét

Khi ti€p xtic v&i khong khi &m hodc nude, nhi€u phan bon bi chay rita, von cuc, thém chi bi
bi€n chat. Chang han, trong nwdc urea dé bi thuy phan thanh CO2 va NH3, lam t6n that dam.
D& chdng &m, phan bon can duoc chira trong chum, vai hodc bao bi chdng thdm, duoce day kin,
dat trén gia g0 hoac gach kho réo, tranh xa ngudn nude.

Hinh 2.6. Phan bon
dwoe chong am

) B comiT
Khi bén vao dat, urea rat dé bi thuy phan do xtc tic clla enzyme urease c6 trong mOt s vi

khuén, tao ammonium carbonate, roi chuyén hoa dan thanh carbon dioxide va ammonia, phat
tadn vao khong khi.

(NH,).,CO +H,0
e CO, + 2NH,

Pay la mOt trong nhitng qua trinh gay t6n that dam khi st dung phan urea.



2. Khéng dé phan bén bi néng

Dudi tac dOng clla nhiét, mOt s6 phan bén ¢ thé bi bién d6i, thAm chi gay nguy hi€m. Chang
han, phan dam c6 gdc nitrate dé bi phan huy kém hién twong chay, né. Vi vy, phan bén can
duwoc bdo quan & noi thoang mat; tranh ti€p xdc trire ti€p véi blte xa mat troi, nguon nhiét va
nguoOn dién trong kho, bai.

3.Khong dé 1an cac loai phan bén véi nhau
Rat kho phan biét mot s6 loai phan bén nhw urea, SA,... qua mau sac va hinh dang. Mbi loai
phan bén duge st dung cho cac muc dich khac nhau. Vi vdy, khong d€ 1an cac loai phan bon véi
nhau. M0i loai phan bén déu can duwoc bdo quan trong cac vat chira khac nhau, c6 che chan va
ghi nhan mic ré rang.
Cr

I} vl s
t\a—/ 6. Tim hi€u va viét cac phuong trinh hod hoc xay ra khi dam ammonium nitrate bi
nhiét phan. Gidi thich vi sao phan bén nay c6 nguy co chay né.

S soner

MO apatite & tinh Lao Cai 1a ngudn nguyén liéu quan trong d€ sdn xudt cac loai phan lan. Mo
nay duoc phat hién 1an dau tién vao nam 1924. Khu vire mo trai dai khoang 100 km, chiéu
rOng tir 1 dén 4 km va bé day khodng 200 m. Trit lwong apatite trong mé duwoe du bao vao
khoang 2 ti tan.
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« Cdc nguyén t0 dinh dudng da lwong (N, P, K), trung Iuwong (Ca, Mg, S, Si), vi lwong (Fe, Co, Mn,

Zn, Cu, Mo, B) ¢6 vai tro khac nhau, nhung déu co tac dung giiup cay tr6ng phat tri€n toan dién.

- Dura vao loai, sO Iwgng nguyén t6 dinh dudng va cich két hgp cac nguyeén t6 dinh dudng
trong thanh phan, phan bén v6 co dugce phan loai thanh:

- Phan bén da lwong don dinh dudng chita mot nguyén t0 dinh dudng da lwgng trong thanh
phan (phan dam, phan lan, phan kali) va phan bén da lwong da dinh dudng chira tir hai nguyén
t6 dinh dudng da lwong trd 1én trong thanh phan (phan hdn hop va phan phic hop).

- Phan bén trung lwong chita c4c nguyén t6 dinh dudng trung lwong trong thanh phan.

- Phan bén vi lwgng chita c4c nguyén td dinh dudng vi lwgng trong thanh phan.

- Phan urea, SA, DAP va ammophos duQc san xudt tir phan (ng gilta cac ho4 chat co ban.
Phan hon hop NPK dugce sdn xudt tlr s¢ phoi trOn clia cic phan don dinh dudng.

Phan superphosphate duoc san xudt tir phan Ung gitta quang apatite tinh luyén véi acid
H2S04 hoac H3POA4..

+ Tity theo déc diém clia phan bén (thanh phan, khd ning hoa tan trong nwde,...) va nhu cau
dinh dudng clia cay trong & cic giai doan phat tri€n khac nhau, phan c6 thé duoc diung dé bén
thac hodc bon 16t.

- D€ bado quan phan bén, cdn chéng &m, chdng nong, han ché trdn 1an cac loai phan bén khac
nhau.



BAI TAP

Bai 1. Trude khi gieo hat mam trong lua, d€ tao diéu kién cho ré mam phat tri€n tot, nén wu
tién cung cap phan lan hay phan kali cho d&t? Pén giai doan cay lda chudn bi dé nhanh, nén wu
tién b6 sung dam hay kali cho d&t? Gidi thich.

Bai 2. MOt sO phan bén nhw SA dé lam dat bi chua do bi thuy phan tao méi trirdng acid,
a) Viét phuwong trinh hoa hoc cho phan ng thuy phan clla ammonium sulfate,
b) Phan SA phit hop véi loai dat kiém hay dat chua?
¢) Sau khi str dung phan SA thudng xuyén, ngudi ta c6 thé bon voi vao dat. Vi sao?
Bai 3. Cho hai qua trinh sau:
NH4NO3(s) — N20(g) + 2H20(g) Arh°298 =-36 kJ
NH4CI(s) — NH3(g) + HCI(g) Arh°298 =176 kJ

Trong ciing di€u ki€n vé moi trirong, hiy dur doan phan bén ammonium nitrate hay ammonium
chloride c6 nguy co chay nG cao hon. Gidi thich.



Bai 3: PHAN BON HUU cO
Hoc xong bai hoc nay, em c6 thé:

- Phan loai dwge phan bén hitu co: phan hitu co truyén thong; phan hitu co sinh hoc; phan hitu
co khoang.

. Néu duoc thanh phan, wu nhuge di€m ctia mot s6 loai phan bon hitu co.

- Trinh bay dwoc vai trd clla phan bén hitu co, cach st dung va quy trinh san xudt mot sO loai
phan bén hitu co.

- Trinh bay dwgc cac cach bdo quan mdt sO loai phan bén hitu co théng dung.
» Néu duge tac dOng cla viéc st dung phan bén dén méi truong.

Lam thé nao d€ bi€én mot s6 rac thai tir nha bép thanh phan bén hitu co, dung d€ bén
cho cay canh trong tai nha?

Réc thai nha bép ¢o thé lam
thanh phan bon hiru co

/1/ VAI TRO CUA PHAN BON HUU €O

Cay trOng khong c6 kha nang hdp thu va st dung true ti€p cac chdt hitu co. Thong thuong,
chat hitu co dugc coi 1a phan bén khi chiing phai cé kha ning khodng ho4. P6 1a qua trinh bi€n
d6i chat hitu co d€ tao ra cic phan tir hodc ion vo co don gidn ma cay trong c6 thé hap thu
duoc, nhw H20, NO3- NH4+ K+, Mg2+, Fe2+,...

Nhu vay, phan bén hitu co 6 vai tro cung cdp cac nguyén td dinh dudng nhw N, K. Mg, Fe,... cho
dat va cay trong, ddng thoi cung cap mun gép phan cdi tao dat.

Tuy nhién, do qua trinh khoang hoa dién ra tir tir nén phan bén hitu co thé hién vai tro cung
cdp dinh dudng cham hon so vdi phan bén vo co.

Kho4ng hod 14 qu4 trinh phan huy chat hitu co thanh min, cdc phan tt va ion v6 co don gidn ma
cay trOng hap thu duoc. Trude tién, cac chdt hitu co phite tap bi phan huy thanh chat hitu co
don gidn hon, dwoe goi 1a sdn phdm trung gian: protein tao thanh cac peptide, amino acid;
carbohydrate tao cac hop chat dudng,... Sau do, cac sdn pham trung gian ti€p tuc bi phan huy
thanh phan tir hodc ion don gidn nhw H20, NH4+, NO3-, Ca2+, Mg2+, K+,...

“=" 1. D& kich thich st phét trién ré clla hat mam, nén wu tién ding phan bén vo co hay
phan bén hitu co? Vi sao?



/11/ PHAN LOAI MOT SO PHAN BON HUU cO

Phan bén hitu co phé bi€én gdm phan bon hitu co truyén théng, phan bén hitu co'sinh hoc,
phan bon hitu co khoéng.

Phan bén hitu co truyén thong 1a sdn phdm clla qua trinh xtr 1i chat thai dOng vat, tan du thuc
vat, rac thai hitu co véi quy trinh thu cong tai hd gia dinh, trang trai. San ph&m nay gom phan
chuOng, phan xanh, phan rac.

Phan bén hitu co sinh hoe va phan bén hitu co khosng 1a sdn pham clia qua trinh xtr 1 chat thai
d0ng vat, thue vat, rac thai hitu co' voi quy mo 16n tai nha may theo cic quy trinh hién dai véi
swkét hop gilta sinh hoc, hoa hoc.

/111/ THANH PHAN, QUY TRINH SAN XUAT VA CACH SU'DUNG MOT SO LOAI PHAN BON
HUOU cO

1. Phan hitu co'truyén thong

a) Phan chudng

Phan chu6ng thu dwoe tir qua trinh U1 chat thai dOng vat (lom, trau, bo,...). Cc nguyén to dinh
dudng chtl yéu trong phan chudng 1a N, P, S, K, Ca va Mg. Ham luong nguyeén tO dinh dudng cla
moi loai phan chudng phu thudc vao loai ddng vét; cach cham séc, nudi dudng ddng vat va
cach U phan.

Trong qua trinh s&n xudt phan chudng, phdi 01 chdt thai cho den khi hoai muc dé dién ra cic
qué trinh khoang hoa.

Viéc 0 nham ddy nhanh qua trinh khoang hoa nho hoat dOng clia vi sinh vat c6 trong chat thai
d0ng vat. C6 thé tién hanh 0 nong hodc U ngudi hodc két hop ca U néng va i ngudi.

U néng: Chat thai ddng vat hodc hon hop gom chat thai ddng vat va voi bOt, phan lan (chiém
khodng 2% khoi lugng hon hop 11) duwoe chét thanh déng, pht bin bén ngoai. Sau khodng 4 - 5
ngay, cac loai vi sinh vat, dac biét la vi sinh vAt wa khi sé phat trién manh, thuc day qua trinh
khoang hod. Qua trinh nay lam nhiét d0 bén trong ddng phan c6 thé dat dén 60 °C. Nhiét dd
tang cang tao diéu kién cho qua trinh khoang hoa dién ra nhanh hon, d6ng thoi gitp tiéu diét
bGt mam mong con tring, ndm, hat cd dai,... trong phan. Sau mOt thang, phan chudng di c6 thé
dem st dung.

U nguéi: Chat thai dOng vat va phan lan (khoAng 2% khdi lwong hdn hop 1) dwoce x6p thanh
tung 16p, nén chat, phtt dat hodc bun kho bén ngoai. Do bi nén chat, bén trong déng phan thi€u
oxygen. Vi vdy, vi sinh vat hoat d0ng chdm, 1am cho qua trinh khoang ho4 dién ra lau hon so
v6i 1 néng, nhiét @0 bén trong d6ng phan chi khodng 30 °C - 35 °C. Thoi gian can cho qua trinh
1 ngudi thuong kéo dai 5 -6 thang. Do it tao ra ammonia tw do, han ch€ duoc that thoat dam
nén phan chudng U ngudi c6 ham lwong dam cao hon so véi phan chudng U néng.

Phan chudng chl yéu duoc diung dé bon 16t bang cach vii trong dat d€ tranh mat dam va han
ché 6 nhiém. Néu str dung dé bén thuc thi phan chudng phai duoc U dén hoai muc.



Phén bén hitu cochira nhiéu
| nguyén té dinh dudng

) M COBIET
Phan tram dinh dudng ctia mOt s6 loai phan chudng & Viét Nam

Phan

chudng
st | N [P0, | KO [€a0 | Mg

thai

lon | 080|041 )|026|009] 0,10

Trau,bd | 0,29 | 0,17 | 1,00 | 035 | 0,13 |

Ga (1,63 054 | 085]|240 074

Vit [1,00] 140 (062|170 035

Q

(

1. Qua trinh U phan chudng c6 sinh ra CO2, NH4. Cac chat nay sé phan ng voi nude dé
tao ra dam ammonium carbonate.

Viét phurong trinh hoa hoc clla phan tng vira néu.

&)

2. Dung phuong phap U néng d€ san xudt phan chudng thi dam ammonium carbonate
dé bi€n d6i bdi nhiét tao khi carbon dioxide va ammonia. Vi vy lam t6n that dam so véi
phuong phap 0 ngudi. Hay viét phwrong trinh hoa hoc clia phadn ng vira néu.

IL"-(;:I@--“}"'- s, , N 2 ~ N
“—"2.V0i qua trinh san xuat phan chuOng, hay:
a) Chi ra wru di€m vé thoi gian thure hién, chat lwong san pham gilta 0 néng va 0l nguodi.

b) D bao céc tac hai d6i vdi stte khde con nguwrdi va moi trueong.

b) Phin xanh

Nguyén liéu d€ 1am phan xanh la cac loai cay phan xanh. Nguyén t6 dinh dudng chll yéu clia
phan xanh 14 N, P va K. C4c loai cay dugc str dung lam cay phan xanh thuong cé cic nguyén tO
dinh dudng véi ham lwong cao hon céc loai cay khac. Cay phan xanh pho bién 1a beo, keo va dac
biét 1a cac cay ho P&u (lac, muOng, dién dién (dién thanh),...). D6 la do cay ho Pau thuong chita



luong dam duoc sinh ra tir sw chuyén hoa khi N, thanh NH4 nhd céc vi khu&n cOng sinh & cac
noOt san clia ré.

D€ lam phan, phai chon thoi diém cay phan xanh c6 ham lugng dinh duwdng phu hop, it sdu
bénh. Cay phan xanh thudng duge cat ra, phan than va canh cay duoc ding dé pht cho gdc cay
trOng hodc bé mat dat trong, phan 14 dugc vui truc ti€p trong dat trong.

Qua trinh kho4ng ho4 clia cAy phan xanh chdm hon rat nhiéu so v4i phan chudng nén chi ding
d€ bon 16t.

Cay dién dién (dién thanh)

bién di€n thudc ho PAuy, c6 nhiéu & Nam BO. Tir mOi hecta dién di€n 4 - 5 thang tudi c6 thé thu
duogc khoang 60 - 70 tdn chat hitu co, trong d6 c6 khodng 100 kg nitrogen trong céc hop chét.
Do v4y, cay dién dién thich hop lam cay phan xanh cung c&p dam.

c) Phan rac

Phan rac dwoc ché bién tir tan dw clia thure vét sau thu hoach (rom, ra, than va 14 cay) hodc céc
loai rac (d4 loai bo cac tap chat khong phaila hop chdt hitu cohodc chdt khéng hoai muc). Céc
nguyén liéu nay duoe tron VOI phan chudng da hoai muc, nude ti€u cla gia stc, voi, tro bép,...
dé thuc ddy su khoang ho4 trong qua trinh 1.

Nguyén t6 dinh duwdng chi yéu clia phan ric 1a N, K va P nhung c6 ham lugng thap hon nhiéu
so vGi phan chudng. Ham Iwong dinh dudng clia phan rac thay d6i trong gidi han kha rong, tity
thuQc vao thanh phan clia nguyén liéu.

Khi bén, rdi déu phan rac trén dat roi ti€n hanh cay, xoi dé vii vao dat, bon 16t cho cay.

Khéng chi phan bén hitu co, phan bén vo co ciing gay ra cdc nguy co cho moéi trirong nhw hién
twong pht dudng, 6 nhiém kim loai nang (Cu2+, Pb2+, Cd2+,...) trong dat va nude, tiéu diét cac
vi sinh vét c6 ich trong dat.



3. Loai rac nao sau day khong thé st dung lam phan rac tai nha?

A. Rom, ra, 14 cay kho.
B. Gidy, b4 mia, mun cua.
C. Tui nylon, xrong dOng vat.

D. VO trai cay, vO cac loai cU.

2. Phan hitu co'sinh hoc

Phdn hitu co'sinh hoc 13 phan bén trong thanh phan cé chat hitu co véi mOt hodc nhi€u chat
sinh hQc ¢6 ich cho cay tr6ng (humic acid, fulvic acid, cdc amino acid, c4c vitamin hoac cac chat
sinh hoc khéc). Loai phan bén nay duoc sdn xudt bang cach U nguyén liéu nham thic day qua
trinh kho4ng hod, d0ng thoi tao ra cic chit sinh hoc nho cac vi sinh vat tirnhién. Qua trinh
thuwong duoc ti€n hanh tir 40 ngay dén 50 ngay.

Phan hitu co sinh hoc duoce ding d€ bén 16t va bén thic bang cach vii vao dat.

——< 4, Qua trinh sdn xudt phan hitu co'sinh hoc 6 tao thanh khi ammonia va methane
khong? Giai thich.

SITTD

Qua trinh sdn xudt phan bén hitu co trong nha may phai duoc tién hanh theo cac tiéu chudn
dwoc quy dinh nham bao dam chat lwong phan bén va cac yéu cau bdo vé moi truong.

3. Phan hitu co'’khoang

Loai phan nay duoc ché bién tlr qu4 trinh U nguyén li€u hitu co ty nhién roi phoi tron véi chat
v6 co chlra it nhdt mOt nguyén t6 dinh dudng da Iwong, phit hop v6i muc dich st dung. Vi cé
thém nguyén t6 dinh dudng da lwong trong chat vo co nén loai phan hitu co'nay c6 thé ding
bén 16t va bén thuic. Khi bén, phan hitu co khodng dwroe vii vao dat.



Hinh 3.2. Mot loai phin
hitru co khoang

/IV/ UU BIEM VA NHUQC PIEM cUA PHAN BON HUU €O

Mbi loai phan bén hitu co c6 mot s6 wu diém va nhuge di€m riéng trong qu4 trinh sdn xudt va

str dung, duoc trinh bay trong Bang 3.1.

Bang 3.1. M6t 56 wu diém va nhuge diém ciia phan bén hitu co

Phin Uu diém Nhuoe diém
Phan | Ngoai nguyén to |+ Ham luong nguyén té dinh dudng
chudng | dinh dudng. phin | thap hon phan vé co nén can lwong
con co mun giip |lém phan chuong dé bon, chi phi
cai tao dat, ting |bao quan, vin chuyén cao.
d phi nhiéu va toi | » Nguy co con mam bénh trong phin
xfup cua dat. Nho | (bao tir nim bénh, vi sinh vit, trimg
d6, gitp bo ré phat | giun san, nhong kén con tring), anh
trién, han ché x6i | hwong dén sire khoé nguwi sir dung
mon dat va ciy bi phin bon va nguoi tiéu dung san
kho han. pham tir ciy trong.
Phin | Gilp cai tao dat, |+ Qua trinh phin huy ciy phin xanh
xanh | han ché x61 mon, |tao cic chat giy hai cho ciy trong
dicu hoa d am va | nhw CH,, H,S,...
nhiét do cua dat. |« Phat huy tac dung chim hon cac
loai phan hiru co khic.
Phén | Ting do toixop. on | C6 thé mang nhimg mam bénh
riac | dinh két ciu, han | hodc hat ¢o dai sin co trong 11gu6n
ché xoi mon dat va | nguyén licu.
cdy bi kho han.
Phéan | Ngoai cic nguyén | Co gia thanh cao hon so vdi cac loai
hitu co | t6 dinh dudng, phin | phan bén hitu co truyén théng.
sinh |con bo sung cic
hoc | chit sinh hoc gdp
phén cai tao dit.
Phin | C6 ham lwong | Bon lau ngay sé& khéong tot cho hé vi
hitu co | dinh dudng cao | sinh vit cua dat.
khoiang | hom so vai cac loai
phan hiru co khac.




Hién nay, d€ tang hiéu qua va chadt lwong phan bén truyén thdng, ngudi nong dan U cac
nguyeén liéu v4i mot sO vi sinh vat ¢ ich. Cé nhi€u loai vi sinh vat ich. Ching duoc cung cap
b6i cac nha san xudt.

u 1. Tim hi€u va dé xudt danh sach phan bén vo co'va phan bon hitu co cdn cung cap
cho céc giai doan sinh trudng clia cay lua. Gidi thich vi sao em chon phan bén dé.

&)
3. Tir Bang 3.1, hay cho bi€t phan bén hitu co'nao

a) cung cap cho cay trong nguyén t6 dinh duwdng da lwgng nhi€u hon.
b) cung cdp cho dat nhi€u mun hon.

¢) c6 nguy co gay 6 nhiém moi trirong cao.

/V/ BAO QUAN PHAN BON HUU cO

Cac bién phap bao quan phan bén vé co ciing duge ap dung ddi v6i phan bén hitu co. Vi phan
bén hitu co thwong cé mii va trong thanh phan cia chiing cé cac loai vi sinh vat nén can st
dung thém cac bién phap nhu:

« Khong lwru trit phan bén hitu co gan noi sinh s6ng clia ngudi va ddng vat dé tranh mui va
tranh lay lan cac mam bénh tlr vi sinh vat cé hai trong phan bén.

- Khong d€ 1an phan bon hitu co'véi phan bon vo co nham bao ddm diéu kién s6ng clia vi sinh
vat c6 ich.

» Luru trit phan bén phit hop vGi thoi gian sOng clia cdc vi sinh vat ¢6 ich trong phan bén.
Luong 16m x4c thue vat bi chon vii trong viing dat bi ngdp nude, sé phan huy khong hoan toan
tao thanh than bun. Qu4 trinh dién ra lién tuc, trong diéu kién yém khi.

Thanh phan chinh ctia than buin g0m chat hitu co' chwra bi phan huy hoan toan va cac hop chat
sinh hoc ¢6 ich cho cay trong nhw humic acid, fulvic acid ,...

Than bun thuong duoe U chung vGi phan chudng, phan rac roi dem bén cho cay.

O nudr ta, than bun tap trung nhiu & khu vite dong bang song Clru Long. Trong d6 khu vire
ritng U Minh thudc hai tinh Ca Mau va Kién Giang c6 trit lwong than biin 16n nhat cd nude.

Khai thac than biin

/V1/ TAC PONG cUA PHAN BON DEN MOI TRUONG



Qua trinh kho4ng ho4 ctia phan bon hitu co sé phat thai khi methane, carbon dioxide, hydrogen
sulfide, ammonia c6 miii khé chiu, gay 6 nhiém mai trrong va ngd dOc cay trong. Trong thanh
phén phan bén hitu co'nhwr phan chudng, phan rac c6 thé con chita mot s6 vi sinh vat c6 kha
nang gay bénh cho con ngudi, cay trong va san pham tir cay trong. Mam ¢ dai trong phan
chuOng, phan xanh sé canh tranh s phat trién clla cay trong. Cac vi sinh vat phan huy chat
hitu co trong phan chudng, cac vi sinh vat c6 ich trong phan bén hitu co'sinh hoc ciing c6 thé
canh tranh véi cay trong d€ st dung nguon dinh dudng trong dat, lam cho dat tré nén ngheo
dinh duOng.

4. Giai thich vi sao qua trinh

san xuat phan bén hiu co
thudng tao ra khi methane.

Hinh 3.3.

D6t rom, ra dé tan dung llgll{"m
dinh du@ng trong tro nhung gay
6 nhiém méi trrong

. 4. Giai thich vi sao qu4 trinh san xudt phan bén hitu co thuong tao ra khi methane.
Viéc st dung phan hitu co du thira ciing gay nén hién twgng phu dudng.

O mot s6 noi, ngudi ta d6t phé€ pham thue vat nhw rom, ra dé tn thu tro c6 chira nguyén td
dinh dudng va bén ngay cho dat. Tuy nhién, qué trinh nay gay 6 nhi€ém khoi, bui cho khong khi,
tiéu diét cac vi sinh vat c6 10i.

20 e BT

Phan bén hitu co déng vai tro quan trong trong san xudt "lwong thue hitu co”, "thue phdm hitu
0", chting thay thé€ hoan toan phan bén vé co trong qu4 trinh canh téc. Tuy nhién, loai phan
bén hitu co duoe st dung cho cac qua trinh canh tac nay phai dap Ung cac tiéu chuén vé ngudn
goc, cach san xudt, va thanh phan.

(20 EM S BIET

Viéc sdn xudt, bdo quan va st dung phan bén khong hop li khéng chi gay hao tOn chi phi ma
con tac dOng dén sw da dang sinh hoc. Chdng han, viéc stt dung phan bén du thira va thi€u
khoa hoc sé:

- Gay dOc tinh truc ti€p dén sinh vat thong qua swr gia ting ham Iwong nitrogen trong co thé khi
sinh vat hdp thu trye ti€p nguyén td nay tir moi truong.

« Anh hudng gian tiép doi sOng sinh vét tir hién twong phu duwdng, sw 6 nhiém dat, cic mam
bénh trong phan bon (vi sinh vat c6 hai).

Céc tac dOng trén da va dang lam bién d6i moi truong, lam suy gidm va bién ddi hang tram loai
sinh vat trong tw nhién.



5.Mam c0 dai trong phan chudng c6 tac hai gi d6i vdi cay trong? PE han ché mam cd
dai thi phan chudng nén dugc U ngudi hay  néng?

)

"2/ 5. Phan b6n hitu co hay phan bén vo co dé gay 6 nhiém khong khi hon? Gidi thich.

‘@i

L'/L 2. Lap k€& hoach tao ra mOt loai phan rac tir rac thdi clia gia dinh em. Giai thich vai tro
ctla mOi bude trong ké hoach dé.

- M0t s0 loai phan bén hitu co phd bi€én gém: phan hitu co truyén théng, phan hitu co sinh hoc
va phan hitu co khoéng.

- Giai doan chll yéu clia qua trinh sdn xudt phan bén hitu co'1a U cic nguyén liéu.

« Phan bén hitu co ¢6 tac dung chdm d6i vGi dat va cay trong nén thudng duge ding dé bon
16t.

- M0i loai phan bén hitu co déu ¢6 wu va nhurge di€m trong qua trinh sdn xudt, st dung.

« Phan bén hitu co can duwoge Iwu trir cach xa noi sinh sOng dé gidm anh huwdng clla mui va vi
sinh vat c6 hai. Can chud y di€u kién séng, thoi gian sdng cla vi sinh vat c6 ich trong bao quan
phan bén hitu co.

BAI TAP
Bai 1. Hay tim hi€u vé hoat dOng clia mOt loai vi sinh vt 6 ich trong phan hitu co'sinh hoc.
Bai 2. Hay tim hi€u, 14p danh sach cac cay ho DAu dong vai tro 1a cay phan xanh,

Bai 3. Viéc dot rom, ra trén dong sé gay 6 nhi€ém mai truong, thoai hoa dat. VAy, nén st dung
rom ra nhu thé nao d€ c6 th€ mang lai nhiéu loi ich hon cho ngudi nong dan.






CHUYEN PE 11.2: TRAI NGHIEM, THUC HANH HOA HOC HUU cO
Bai 4: TACH TINH DAU TU'CAC NGUON THAO MOC TU NHIEN
Hoc xong bai hoc nay, em c6 thé:

Van dung duoc phuong phép chiét hodc chung cdt dé tach tinh ddu tir cdc ngudn thdo moc tw
nhién (tuy diéu kién dia phurong va nha trirdng ma c6 thé chon téch tinh dau sd, dau dira, dau
vO budi, cam, quyt,...)

9,
Tinh dau tram dwge chi€t xudt chl yéu tir 14 va canh clla cay tram bang phwong phap chung
cat 16i cudn hoi nwde. Tinh dau tram duwge st dung tir 1au trong dan gian d€ gilt &m cho co'thé,
ch6ng cam lanh, c6 tac dung khtr khu&n, khir trung, tri mun, lam dep da, chéng mudi, lam sach
khong khi,..

Hay tim hi€u va cho biét nhiing Utng dung clia céc loai tinh du khac ma em biét. Lam thé nao
dé chiét xudt duge cac loai tinh dau nay tir thdo mOc tw nhién?

Hinh 4.1. Tinh dau tram
chiét xuat tir 1a tram

/1/ MOT SO VAN PE VE SAN XUAT TINH DAU

1. Khai niém vé tinh dau

Tinh ddu la mot chdt 1dng chita nhitng hop chdt cé huong thom va dé bay hoi duge chiét xudt
bdng cdc cdch khdc nhau tirld cdy, than cdy, hoa, vo cay hodc ré cay,...

Vi c6 muii thom va khéng dOc hai nén tinh dau dwge st dung trong san xudt nude hoa, mi
pham. sita tdm, xa phong, hodc tao huwong vi cho d6 u6ng va thue phdm. Tinh dau con duge
thém vao cac sdn pham tdy rira, nudce x4, nrde lau nha hay cac san pham vé sinh gia dung khac
d6 tao mui hwong.

Ngoai ra, tinh dau ciing duwoc st dung trong linh vire y hoc nhwr lam dep da, chita cam ctim,
nhitc dau, nhiém lanh, chita cac bénh ngoai da, gitp thu gidn, gidm stress,...



a) Xa phong c6 mii sa va chanh

#

| &

b) Keo ngdm gidm ho st dung tinh ddu bac ha

Hinh 4.2. M{t s6 san pham
cua tinh dau

2. Phan loai tinh dau

Can ¢ vao nguOn gdc, ngudi ta phan chia tinh dau thanh hai loai la tinh du thién nhién va tinh
dau tong hop.

- Tinh d&u thién nhién 14 tinh dau dwoc chiét xudt tlr cdc nguon thdo moc tr nhién.

« Tinh d&u t6ng hop la chdt hoa hoc duge diéu ché bang con duwdng téng hop hoa hoc, c6 mui
thom twong tw nhw nhw tinh dau thién nhién. Loai tinh dau nay duoc coi 14 huwong liéu tao mui.

Can clt vao d0 nguyén chdt clia tinh dau, nguoi ta phan chia tinh dau thanh hai loai 14 tinh dau
nguyén chat va tinh dau khong nguyén chat.

- Tinh dau nguyen chat dugc chiét xudt hoan toan tir thdo mdc tw nhién, chura pha ché véi bat
ctr ho4 chat nao hodc chura phdi trOn véi cac loai tinh dau khéc. Pa phan loai tinh dau nay an
toan voi stte khde. Vi du: tinh dau cam, chanh, qué, bac ha, glng, sa,...

- Tinh dau khéng nguyén chat la tinh dau duge pha ché tlr tinh dau nguyén chat vdi cac chat
hoa hoc khac ma van gitt dwoc hwong clia tinh dau hodc tinh dau dwge phéi trOn vi loai tinh
dau khac dé c6 mui hwong méi. Tinh dau cling dugc coi 1a khong nguyén chat néu duge chiét
xudt tir thdo mdc nhung chura dat tiéu chu&n chat lwong.

P mconir

Hién nay, trén thi trrong chi c6 khodng vai chuc loai tinh dau thién nhién nhung cé dén hang
tram loai huwong li€u tao mui la cac tinh dau tOng hop. s6 loai tinh dau thién nhién tuy it nhung
sO Iwong hop chat chira trong d6 thi rat nhiéu.

MO0i loai tinh d4u thién nhién thuong chira hang tram hop chdt khac nhau, phéi hop véi nhau,
tao cho tinh dau thién nhién nhitng mui thu vi. Trong khi d6, tinh dau tong hop phan 16n duoe
ché tao tlr cac hop chat tdng hop d€ tao ra mui hwong clia cac sdn phdm thién nhién.Tinh dau
tong hop thudng chi chira nhitng hoat chat chinh dé tao mii nén s lwong cac hop chat trong
hwong liéu it hon nhi€u trong tinh dau thién nhién. Cac tinh dau téng hop nhu tinh dau chudi,
dau tay, dua hdu, tao,... duoc dung phd bién trong cong nghiép thue phdm, nurde hoa, mi pham.



Céc loai tinh dau t6ng hop, ngoai viéc tao hwong thom, ching khong c6 tac dung gi khac.
3. Nguyén liéu d€ san xudt tinh dau

Tinh dau duoc chiét xudt tlit cac bO phén khac nhau ctia thdo mOc. Ham lwong tinh dau trong
moi loai thdo mdc khac nhau lai khac nhau, phu thudc vao gidng, thoi ti€ét va diéu kién chim
séc. Chang han. ham luwong tinh dau trong s chi€m tir 0,4 den 2,0% (vé khoi luong) tiry thude
vao giong, diéu kién viing sinh th4i (khi hdu, ddt dai) va ché d6 chiam séc, bén phan,...

=" 1.Cho biét tinh dau dwoc chi€t xudt tir nhitng bd phén nao clia thdo moc. Lay vi du
minh hoa.

a)La

Tinh dau duoc chiét xudt tir nhi€u loai 14 thdo mOc khac nhau nhw bac ha, bach dan, di€p ca,
hting qué, hwong nhu, khic tan, kinh gidi, qué, 6i, s, thong, tia to, tram,...

b) Hoa

Nhiéu loai hoa cho tinh dau. Ngudi ta c6 thé chiét xudt tinh diu tir cac loai hoa khac nhau nhw
budi, cam, hoang lan, nhai, odi huwong,...

¢) VO cay va than cay
T vO cay qué va cac loai vO cay dung lam thudc c6 thé chiét xudt duoc tinh du. Tir than cay
s& co thé chiét xudt duoc tinh dau sa.

d) Hat

R4&t nhiéu loai hat chita tinh dau. Nguoi ta c6 thé chiét tinh dau tir hat qua hoi, hat thi 13, hat
tiéu den, hat qua gai,...

e) GO

Nhiéu loai g6 c6 miii thom do chita tinh dau. Tlr g6 cay dan hwong, long néo, tram,... c6 thé
chiét xudt ra tinh dau.

g) cu

Trong mdt s6 loai cl ciing chita tinh dau, chdng han nhw gitng hodc riéng. Thue t&, ¢l gitng,
riéng 14 b0 phén ré cla cay girng, riéng.



Ba

Hoa o0di huong (lavender)

Vo cay qué

e

Qua héi khaé

B . T

4. MOt s quy trinh chi€t xuat tinh dau

Trong thure t€ c6 rat nhi€u phwong phéap chiét xudt tinh dau tir thdo mde. Dwdi day trinh bay
moOt sO phuong phép thong dung thuong gap.

a) Phuwong phap ép lanh

Nguyén liéu

[ ] [ ]
Tinh dau thé

Hinh 4.3. So do phwong phap ¢ép lanh chiét xuat tinh dau



Phuong phap ép lanh duoc img dung dé chiét xudt cac loai tinh dau 18y tir cam, quyt, budi,...
vO cla cac loai qua nay duoc ding lam nguyén liéu va duoge cho vao may d€ nghién nat. Phan
tinh dau sé dugc chiét xudt tir d6. Trai qua qua trinh sang loc cua may méc, tinh dau n6i lén va
duoc tach ra. Véi phuwong phap nay, tinh dau gitr dwoc chat lwong cao ma khong bi bién ddi.

2. Hay cho biét cac wu va nhuoc di€m clla phuwong phap ép lanh d€ san xudt tinh dau.

b) Phuong phép chung cat 16i cudn hoi nuée

Chung cat 16 cuén hoi nude 1a phurong phap kha phé bién d€ chiét xudt tinh dau, khong chi
duoc Gng dung trong phong thi nghiém ma con vdi ca quy mo cong nghiép. Hau hét cac loai
tinh dau déu c6 thé chiét xudt bang phuwong phap nay.

Tuy nhién, néu nhiét ¢ qua cao thi cac chat trong tinh dau c6 thé bi bién d6i.

4

(1) Binh dumg nuéc, (2) Binh chira nguyén liéu, (3) Tinh diu, (4) Nude

Hinh 4.4. Minh hoa b dung cu chiét xuat tinh dau hfmg chung cat
16i cuén hoi nuge trong phong thi nghiém

¢) Phuong phap chiét

Phuong phap nay thich hop cho nhiing loai tinh dau dé thay d6i chat lwong khi gap nhiét dd
cao. Phuong phép chiét thuong duoc 4p dung trong chi€t xudt tinh dau tir hoa. Nguyén liéu
duoc ngam véi dung méi trong mot khoang thoi gian nhat dinh, thuong tir 12 dén 48 gio, roi
loc. Dung méi thuwong diung 1a ether dau hda, xing cong nghiép,... Sau khi chiét, ti€n hanh chung
cat dwdi 4p sudt thap d€ thu hoi dung moi, thu duge tinh dau c6 1an sap va mot s6 tap chat
khac, thuwong & dang dac.

Hoa tan tinh dau d&c bang ethanol, d€ lanh, 10c bd phan sap, phan dung dich duwge dem chung
cat dé loai bo ethanol thu duoe tinh dau. Tinh dau thu dwoc sau khi xtrli 1a tinh dau tuyét doi
(absolute oil). Nhitng tinh dau duwoc diéu ché bang phuwong phap nay thudng rat thom, gia
thanh cao va duge dung dé diéu ché mi phdm va nuwde hoa cao cap.

ST

Viéc chi€t xudt tinh dau theo phurong phap chung cat 16i cuén hoi nude & quy mé 1on duoc
thue hién véi cac thi€t bi nhu trinh bay dwdi day.
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u 5. Hay cho biét tru va nhurge di€m clia phwrong phap chiét d€ sdn xuat tinh dau.

5. Panh gia chat lwong tinh dan

Viéc danh gia chdt Iwong clia sdn phdm tinh dau dwoc dua trén Tiéu chuén Viét Nam (TCVN
189:1993 Tinh dau Phuong phép thtr) véi mot sO tiéu chi nhwr Hinh 4.5:

Ti trong
hoiic khdi

lrong riéng

Miu sfic

Hinh 4.5. Mot s6 tiéu chi danh gia tinh dau



/1I/ HOAT PONG TRAI NGHIEM: THUC HANH CHIET XUAT TINH DAU TU CAC NGUON
THAO MOC

1. Pé xuat van dé
« Em hay néu vai tro clia tinh dau trong cudc sdng.

« Em hay cho bi€t ngudn nguyeén liéu (& dia phuwong) cé san nhw: bach dan, budi, cam. chanh,
huwong nhu, gltng, qué, riéng, sa, tram,... c6 thé chiét xudt duwoc tinh dau

. Tr nguyén liéu trén em c6 thé chiét xudt tinh dau bang cach nao?

2. Xay dung gia thuyét
» Theo em nén chon nguyén li€u nao? Vi sao?
- Trinh bay quy trinh chi€t xudt tinh dau (dung cy, dung moéi, nguyén liéu, thoi gian,...).

- Trong cic tiéu chi ddnh gia sn pham & muc 1.5, em c6 thé str dung duge nhirng tiéu chi nao
dé danh gia sdn phdm? Lam thé nao dé danh gia dwoc cac tiéu chi d6?

3. Lap keé hoach thuc hién
Tim hi€u va lyra chon quy trinh chiét xudt tinh dau. Phan tich tiéu chi clla sdn ph&m deé:

« Xay dung so d6 cdc bude thue hién quy trinh chi€t xudt tinh dau; lwa chon nguyén liéu, ho4
chat, dung cu thi nghiém, cach thitc b tri va phurong phap thi nghiém,...

- Lap k& hoach tri€n khai quy trinh thi nghiém chiét xudt tinh dau.

4. Ti€n hanh thi nghiém theo ké hoach da lap

Quan sat, ghi chép, thu thap cac s6 liéu.

5. Bao cdo két qua

a) Viét bao cdo thuc hanh

« Muc tiéu.

- Nguyén li€u, dung cu, ho4 chat.
- C4ch tién hanh.

- Théo ludn, danh gia két qua.

. Kétluén.

b) Trinh bay két qua nghién cttu, bao cio san pham va danh gia san pham theo cic tiéu
chi

Lang nghe cic y ki€n déng gop, ¥ ki€n danh gia do nguoi khac dua ra d€ ti€p thu tich cure va
gidi trinh, phan bién mot cach thuyét phuc. Hoan thién quy trinh chiét xudt tinh dau tir ngudn
nguyén li€u da chon.

/111/ PANH GIA



1. Dua trén cac tiéu chi vé san pham

Viéc danh gia sdn phdm duya trén cac tiéu chi sau:
- Mau sdc.

« Mui.

- Ti trong hodc khoi lwong riéng.

- Khd ning tan trong con.

2. Dua trén ki néing thuy@€t trinh/ Bao c4o va tra 10i cau hdi ctia thay cé gido va cac hoc
sinh khac

3. Cac tiéu chi khac
- Lwong tinh dau.

+ Swrsang tao vé hinh thite (hinh dang, m&u m4, bao bi,...) clla sdn pham.

BAI TAP
Bai 1. Gi6i thiéu sdn ph&m tinh dau da duoc chiét xudt dén ngwdi than va ban be.
Ghi lai nhitng nh&n xét vé sdn pham.

Bai 2. Tim hi€u vé cac sdn ph&m tinh ddu clia cic co s& sdn xudt trong nirde. Néu nhitng nhén
xét clla em (V€ trang thai, mau sac, mui, khad ning tan trong con, ndng hay nhe hon nude) clia
céc sdn pham nay.



Bai 5: CHUYEN HOA CHAT BEO THANH XA PHONG
Hoc xong bai hoc nay, em c6 thé:

Thue hién duoc thi nghiém diéu ché xa phong tlr chat béo (tuy di€u kién dia phwong va nha
trueong ma c6 thé chon nguyén liéu dau tir diu an, dau dira, ddu co, m& ddng vat,...).

Nhiing sdn phdm dudi day c6 mot tac dung chung la dung dé€ tay rira. Hay cho biét

dau la xa phong?
<& QY i
. . o

a) b)
Hinh 5.1. Mgt s6 san pham c6 kha ning tay rira

|

c)

/1/ MOT SO VAN PE VE SAN XUAT XA PHONG

1. Khai niém xa phong

Xa phong c6 thanh phdn chinh la mu6i sodium hodic potassium cua acid béo, dung dé tdy rira, lam
sdach cdc chdt bdn bam trén bé mdt vdi, da tay,..

Xa phong dugc thém cac chat phu gia nhw chdt dudng da, chat diét khuén, chat tao mau, chat
tao huong,... Ngoai ra, d€ thuén tién cho viéc ép thanh banh, ngudi ta 6 thé cho thém vao xa
phong chat ddn d€ tang d0 ran.

Xa phong duoc ding rOng rai trong cudc sOng hang ngay dé tay rira, lam sach cac chdt ban
trén bé mat vai, da tay,... Cac sdn pham xa phong ngay cang duoc nghién cltu, phat trién va cai
ti€n phuc vu t6t hon cac nhu cau clia d0i sOng - x4 hoi.

P comer

Acid béo 1a thanh phan quan trong cla lipid c6 mat trong thue vat, ddng vat va vi sinh vat.
Trong twrnhién, acid béo thuong duwge gap & dang mach carbon khong phan nhanh, véi s6
nguyeén tit carbon trong phén ttr1a chan, c6 thé no hodc khong no, mot ddu chlra nhom
carboxyl (-COOH). Acid béo it ton tai & dang tw do ma thudng duwoc tim thay & dang ester clia
glycerol, duoc goi 14 triglyceride. Triglyceride thuwrong duoc tim thay trong d0ng vat & dang m&
va trong thue vat dudi dang dau.

2. Phan trng di€u ché xa phong

Phan ng di€u ché xa phong tir dau thyre vat hodc m& dOng vat xay ra theo phuong trinh hod
hoc sau:
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Qua trinh nay duogc goi 1a s xa phong hoa va mudi sodium carboxylate thu duge dung dé san
xudt xa phong ran. Nguoi ta cé the thay the dung dich NaOH bang dung dich KOH va thu duoge
cdc mudi potassium dung dé san xudt xa phong mém.

“ 1. Cac mu0i carboxylate thu dugrc trong qua trinh xa phong hod dau mo dong thuyre vat
¢6 tan trong nitdc khong?

3. Nguyén liéu d€ diéu ché xa phong

Xa phong duoc san xudt tlr chat béo (cac loai m& dOng vét, dau thuce vat), kiem (sodium
hydroxide hodc potassium hydroxide) va chat phu gia. MO dOng vat va dau thue vat 1a nhitng
ester cla glycerol va cac acid béo.

@,

2. Tim hi€u va cho biét nhitng nguyén liéu can d€ diéu ché xa phong.

a) MO'dong vat

M& d6ng vat pho bién nhat 1a m& bo, mé clru, m& 1om, md c4,... Nhitng loai m& ddng vat nay co
thanh phan khéc nhau nén c6 tinh chat khac nhau. Chdng han, m& bo va mé clru thudng chita
cac triglyceride clia oleic, stearic va palmitic acid, trong d6 oleic acid chi€m khodng 40%. Nhiét
d0 néng chay clia m& bo 1a 45 °C - 50 °C, m& clru 14 45 °C - 55 °C; chi sO xa phong hod cac loai
m& nay 1a 193 - 198, khdi lwong riéng cuia ching vao khodng 0.86 ¢ mL-1- 0,90 g mL-1.

b) Dau thuc vat

Bat ctrloai dau thue vat nao ciing c6 thé duoc st dung dé ndu xa phong, nhw dau dira, ddu
hudng duwong, dau lac, dau virng, dau hat hudng duwong, du lanh, dau trau,..

Tuy nhién, trong thure t&, ngwoi ta it khi diing dau lanh va dau trau cho phan tng xa phong ho4
vi chiing 1a nguyén li€u c6 gi4 thanh cao va duoc st dung trong nganh san xudt son, muc in.
Ngoai ra, trong cdc loai dau nay, ham lugong cac acid béo c6 dd khong no cao (linoleic acid va
linolenic acid) dé bi oxi ho4 trong qua trinh ché& bién va bao quan khién san ph&m c6 mui hoi,
khét anh hudng dén chat lwgng xa phong. Giong m& dOng vat, nhitng loai dau khéc nhau thi cé
tinh chat khac nhau. Ching han, dau dira (ép tir ci dira) c6 nhiét dd néng chady 23 °C - 26 °C,
khOi Iwong riéng 0,91 g mL-1. chi sO x4 phong hod 250 - 260.

¢) Sodium hydroxide



Sodium hydroxide NaOH (xtt 4n da) 1a nguyén liéu vo co cht yéu trong phdn (tng xa phong hoa.
Xut dwoe cung cdp dudi hai dang: ran va dung dich. Xat ran ban ngoai thi trrong thuong ghi
ham Iwong NaOH nguyén chat. Trong khi dang dung dich NaOH thuong ghi nong ¢0 phan tram
hodc ndng ¢ mol ctia dung dich.

d) Sodium chloride

Sodium chloride (NaCl) dwoc dung nhi€u trong cong nghiép san xudt xa phong, dudi dang
dung dich béo hoa. v6i khoi lwong riéng 1a 1,205 g mL-1. Dung dich mudi &n dwoe cho vao trong
giai doan cudi clla qué trinh xa phong hoa dé tach xa phong ra khdi hon hop sédn phdm.

e) Huong liéu va pham mau

DE xa phong c6 miii thom va c6 mau sac dep, ngudi ta thuwdng bé sung cac hwong liéu va chat
tao mau vao giai doan cudi clla qu4 trinh sdn xudt xa phong.

» St dung tinh dau 14 mOt trong nhiing cich tao hwong thom cho xa phong dé dang nhat. Tuy
thudc vao s thich va diéu kién thuec té, c6 thé st dung nhu tinh dau qué, odi hwong, chanh, s3,
budi, tram tra, dinh huong, sai dat, huwong nhu,...

- Uu tién st dung chét tao mau cé san trong tu nhién d€ tao mau cho xa phong. Ché’tng han, dé
tao mau hong cho xa phong cé thé cho thém vao xa phong mot it nude ép ct dén.

Luu y: Khong nén st dung qua nhi€u chat tao mau va nhitng chat c6 mau sac thay d6i theo pH
clia moi truong.

Chi s0 xa phong hoa

Chi s6 xa phong hoa (Saponification value, viét tat 1a SAP): Lwong KOH can thiét (tinh bang
milligam) d€ phan Gmg hét v4i 1 gam dau, mé theo phan (tng xa phong hoa va trung hoa hét
carboxylic acid tw do c6 trong dau, m&. Vi du: Chi sO xa phong hod ctia dau olive 1a 190 c6 nghia
la cAn 190 milligam KOH d€ phan rng hoan toan v6i 1 gam ddu, mé trong phan tng xa phong
ho4 va trung hoa acid tw do c6 trong dau olive do.

Vit % _ l\
lh\\—/) Em hay tim hi€u cac thong s6 nhw nhiét dd néng chay, khoi lwong riéng, chi s6 xa
phong hoa clia mOt s6 loai dau, m& thudng diing d€ sdn xudt xa phong.

ST

Cach tinh lwong NaOH st dung cho phén tng xa phong hoa dua vao chi s6 SAP.

Trong ki thuAt, dé tinh lwong NaOH dung cho phadn g xa phong hoa ngudi ta xac dinh hé s a.

L__SAP
1402,5
; mNuDH = a'm{.h{]t béo

Chang han, can tinh lwong NaOH ding dé xa phong hod 200 g dAu dita, biét loai dau dira nay
c6 gia tri SAP 1a 250 - 260.

Gia tri SAP trung binh ctia dau dira 1a (250+260):2=255.



255

1402,5
My = 0,1818.200
= 36,36 (g).

=0,1818

Q) PR I
“ 3. Em héy tim hi€u va dé xuat mOt sO chat tao mau trong ty nhién cé thé dugc dung
dé tao mau cho xa phong.

4. MOt s0 quy trinh di€u ché xa phong

a) Quy trinh di@u ché xa phong khong gia nhiét (phuong phap lanh)

Burdc 1. Chuén bi cac nguyén liéu

Chudn bi cac loai nguyén liéu can thiét va can, dong nguyén liéu ddm bao dung lwong can
thiét. Cac nguyén liéu co ban can phai cé dé lam xa phong bao gdm chat béo tir dau thue vat
hodc m& d0ng vét, kiém va nude.

Buoc 2. Phoi tron cac nguyén liéu & bude nay, néu cac chat béo & trang thai dong ddc thi can
lam chung tan chdy bang cach dun néng, sau d6 lam ngudi cac nguyeén liéu trd vé mitc nhiét
khodng 30 °C - 35 °C. Cac nguyén liéu dwge trOn 1an vao nhau va tién hanh khudy cho den khi
phdén g xa phong hod xdy ra gan nhw hoan toan, hdn hop c6 dd ddm dac nhat dinh tuy theo
thanh phan st dung.

Huong liéu va phdm mau (n€u c6) duge dua vao trong giai doan nay.

Burdc 3. Vao khuon, dinh hinh va thiét 14p k&t cdu san pham Khi hén hop phan Ung dat dén
trang thai ddm dac phu hop, xa phong duwoe d6 vao khuon dé dinh hinh sdn pham.

Can toi thi€u 24 gid € xa phong tré'nén ran chéc va cé thé g ra khdi khuon.

Burdc 4. Bdo quan xa phong Sau khi g& ra khoi khuon, xa phong duge cat thanh tirng banh nhd
phit hop v&i nhu cau st dung trong thure t€. Tuy nhién, xa phong van chura st dung dugc ngay,
ma can ti€p tuc duwoc bdo quan ¢'noi thoang mét trong khodng thoi gian tir 6 - 7 tudn mdi dat
dén chat lwong tOt nhat.

b wsoner

Do nhu cau thue tién, nhi€u chat phu gia dwge nghién cltu va cho thém vao xa phong nham cic
muc dich khac nhau. Chéng han:

Chat chong lio hoa: DE tao ra xa phong chong lao hoa, ngudi ta c6 thé cho vao xa phong mot
s6 phu gia chong 1do hod. Chdng han, c6 thé cho thém vao xa phong tinh dAu ca rét vi tinh dau
ca rOt cé tic dung lam chdm qua trinh 140 hoa. Ngoai ra, tinh ddu ca rét c6 kha ning tri ngia,
kho, bénh vay nén, bénh cham va gidm seo.

Chat phu gia khang khuan, chéng nam, sat tring: D€ tao ra xa phong cé kha ning khang
khu&n, chéng ndm, sat tring, ngudi ta c6 thé cho thém cac chat phu gia. Chang han, sap ong c6
chat thuc ddy sw phat trién clia cac té bao.

Chat tay té bao chét: C6 thé thém vao xa phong bdt hanh nhan, ca phé, bOt ngo, sita de,...

Chat lam lanh da t6n thwong: C6 thé cho thém vao xa phong bo, tinh dau ca rét, tinh dau
qué,...



Chat boi trom: Nguoi ta thuong cho kaolin hodc bentonite.

b) Quy trinh di€u ché xa phong c6 gia nhiét (phwong phap néng)

Burdc 1. Chuén bi cac nguyeén liéu

Céc nguyén liéu ciing duoc chudn bi gidng nhur trong quy trinh sdn xuét xa phong khong gia
nhiét. Cac nguyén liéu duwge chudn bi theo ding thanh pham va khoi lwong cén thiét.

Buroc 2. Phoi trOn céc nguyén li€u Chat béo, kiém va nude dugce tron va khudy déu cho dén khi
qua trinh xa phong ho4 dién ra lam cho hon hop trd nén ddm dac. Sau d6. hdn hop xa phong
duoc cho vao nodi st hodc ndi inox, hén hop duoe dun &nhiét dd 65 °C- 75 °C trong khodng
thoi gian 1 gi0. Qu4 trinh xa phong hod xdy ra hoan toan, hon hop trd nén dac sét do nude boe
hoi. Hwong liéu va pham mau (néu c6) c6 thé dua vao trong giai doan nay. Cudi cung, c6 thé
thém dung dich NaCl bio hoa dé xa phong tach ra hét khoi hon hop phan Gng.

Burdc 3. Vao khuon, dinh hinh va thiét 14p k&t cAu sdn ph&m Sau khi qua trinh xa phong hoan
tdt, xa phong tré nén ran. duoc cho vao khuén, roi d€ ngudi. Xa phong thu duge bang quy trinh
c6 gia nhiét c6 thé dung dwoc luon sau khi nau.

— 5. Trong phong thi nghiém, vi sao nguoi ta dung xoong inox dé thuc hién phan Gng xa
phong hoa? Néu diung cOc thuy tinh hay n6i nhém cé dwge khong? Gidi thich.

="/ 6. Hay cho bi6t vai trd clia dung dich NaCl bao hoa trong bude 2 clia quy trinh diéu ché
xa phong c6 gia nhiét.

5. Mot s0 tiéu chi danh gia chat lwong xa phong

De danh gia chat lwong sdn phdm xa phong tao thanh theo Tiéu chudn Viét Nam (TCVN
1557:1991 vé xa phong banh - phuwong phap thit), c6 thé xay dung mot s6 tiéu chi danh gia xa
phong dura trén quan sat va trai nghiém san pham nhw dudi day.

)

“ 7. Hay tim hi€u mot s6 tiéu chi d€ danh gia chat lwong xa phong.



Mau ctia banh xa phong: tuoi sang, dong nhat. M ciia xa phong: khong c¢6 mui héi, chua cia

Neéu ¢o sir dung pham mau thi can bén mau, md& bi phin huy. Néu co sir dung hwong liéu thi
mau khong dwoe dam qua, khong duoe phai phai co6 min thom dé chiu, dic trung theo timg

trong qua trinh sir dung. loai san pham.

1

$

Két cau banh: can dap
img yéu cau vé do
chic min, khong ¢6
vét ran nirt.

Xa phong khong con  EREFNGNERNGHRRTVEE Dam bao tinh an toan.
du dau, mé chua b qua du kiem, gia tr co kha ning lam sach
xa phong hoa. pH < 10. va diu nhe var da.

Hinh 5.3. Mot s6 tiéu chi danh gi4 xa phong

/11/ HOAT PONG TRAI NGHIEM: THuC HANH DPIEU CHE XA PHONG
1. Pé xuat van né
« Em hély néu vai tré clia xa phong trong cudc sOng.

« Em hay cho biét ngudn nguyeén liéu (& dia phwong) cé san c6 thé ding d€ san xudt xa phong:
dau dira, dau co. dau 4n. m& dOng vat,...

2. Xay durng gia thuyét
- Theo em nén chon nguyén liéu gi d€ san xudt xa phong? Vi sao?
- Trinh bay quy trinh sdn xudt xa phong (dung cu, dung moéi, nguyén liéu, thoi gian,...).

- Trong céc tiéu chi danh gia sdn phd&m & muc 1.5, em c6 thé st dung duoc nhitng tiéu chi nao
dé danh gia sdn phdm? Lam thé nao dé danh gia duoc cac tiéu chi d6?

3. Lap keé hoach thuc hién
Tim hi€u Iyra chon quy trinh di€u ché xa phong. Phan tich cac tiéu chi danh gia sdn pham deé:

- Xay dung so' d0 cac burde thure hién quy trinh diéu ché xa phong; Ira chon nguyén liéu, hoa
chat, dung cu thi nghiém, cch thitc b0 tri va phwrong phap thi nghiém,...

- Lap ké hoach trién khai quy trinh thi nghiém diéu ché xa phong.

4. Thue hién thi nghiém theo ké hoach da lap

Quan sét, ghi chép, thu thap céc sO liéu.

5. Bao cao két qua

a) Bao cdo sau thuc hanh



« Muc tiéu.

- Nguyen liéu, dung cu, hoa chat.
- C4ch ti€n hanh.

- Thao luén, danh gia két qua.

- K€t lun.

« Gi6i thiéu duoc sdn pham.

b) Trinh bay két qua nghién cttu, bao cio san pham va danh gia san pham theo cic tiéu
chi

Lang nghe cac y ki€n dong gop, y ki€n danh gia do ngudi khac dua ra dé€ ti€p thu tich cuc va
gidi trinh, phdn bién mot cach thuyét phuc. Hoan thi€n quy trinh san xudt xa phong.

@,

b) Xay dung so d6 cac bude dé thue hién quy trinh di€u ché xa phong:Chuédn bi nguyeén liéu,
hoa chdt, dung cu thi nghi€m, cach b0 tri thi nghiém ,...

9.a) Hay la chon mdt quy trinh d€ diéu ché xa phong phit hop véi diéu kién.

Chu ¥: Gia tri chi s6 xa phong ho4 d€ tinh toan lwong NaOH can dung.
¢) Lap ké hoach tri€n khai thi nghiém diéu ché xa phong.

¥ oy Y

I. lr
t\a—/ 1. a) Can, dong hod chat, quan sat thi nghiém, ghi chép s0 liéu.

b) So sanh vGi cac tiéu chi sdn phdm. Néu chura dat yéu cau thi tim hiéu nguyén nhan, diéu
chinh Iwgng hod chat, cach ti€n hanh thi nghiém.

e\

I Ir
t\a—/ 2. a) Trinh bay lai quy trinh thi nghiém bang so d0.
b) Mb ta cac bude thure hién thi nghiém.

¢) M6 ta sdn phé’m.

/111/ PANH GIA

1. Dua trén cac tiéu chi vé san pham

Viéc danh gia sdn phdm duya trén céc tiéu chi sau:
- K&t cdu banh xa phong.

- Mau sac.

« Mui.

- Lrong dau m& chwa bi xa phong hod.

+ Gia tri pH.

- Kha ning lam sach.



2. Dua trén Ki ning thuy@t trinh/ Béo cdo va tra 10i cau hoi ctia thay cé gido va ciac hoc
sinh khac

3. Cac tiéu chi khac
. Sirsang tao vé hinh thitc (hinh dang, mau m4, bao bi,...) clla sdn pham.
« Syrsdng tao dyra trén mau sdc cla san phé’m.

. Swrsang tao dura trén mui clia sdn pham.

BAI TAP

Bai 1. Gidi thiéu sdn pham xa phong da tong hop dén ngudi than va ban bé. Ghi lai nhitng
nhén xét clla moi ngudi vé san pham.

Bai 2. Tim hi€u cac sdn ph&m xa phong handmade clia cac nha sdn xudt noi tiéng. Néu nhan xét
vé cac sdn pham nay.



Bai 6: PIEU CHE GLUCOSAMINE HYDROCHLORIDE TUVO TOM
Hoc xong bai hoc nay, em c6 thé:

Thue hién duoc thi nghiém diéu ché glucosamine hydrochloride tir vO tom.
Y,
Hop chat glucosamine hydrochloride cé tac dung cdi thién qua trinh tai tao sun khép, han ché

si thoai hoa dan dén viem khGp va dau khop.

Hay tim hi€u cong thitc va ngudn nguyén liéu diéu ché hop chét nay.

/1/ MOT SO VAN PE VE PIEU CHE GLUCOSAMINE HYDROCHLORIDE
1. Gidi thiéu ve chitin, chitosan, glucosamine va glucosamine hydrochloride
a) Chitin

Chitin 12 mOt loai polymer thién nhién v&i trir Iwong rat 10n (ding thir hai sau cellulose). Trong
twnhién, chitin tOn tai trong ca dOng vat va thuce vat. Trong d0ng vat, chitin 1a mOt thanh phan
cdu tric quan trong trong vo clia mOt sO loai ddng vat khong xuwong sOng nhur: gidp x4c (tém,
cua,...), con tring, nhuyén thé, giun tron,... Trong thure vat, chitin c¢6 & thanh t& bao ndm ho
Zygomycetes, trong ndm moc, mOt s loai tdo,...

Chitin c6 mau trang hay mau trang phét hong, dang vay hodc dang bot, khong mui, khong vi,
khong tan trong nude, trong dung dich base lodng, acid lodng va cdc dung méi hitu Co nhw
ether, alcohol,... Chitin twong d6i bén vdi cdc chdt oxi hoda manh nhu thuGe tim. nuwde oxi gia,
nuoce Javel,...
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Hinh 6.1. Hinh anh chitin (a)
va chitosan (b)

Nho tinh chdt nay. nguoi ta sit dung céc chat oxi hoa trén d€ khlr mau céc tap chat trong chitin
thwong pham.

CH,OH CH,OH
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NHCOCH, NHCOCH,
Hinh 6.2. Céng thirc cau tao mot doan mach cuia chitin

Chitin 1a nguyén liéu d€ diéu ché glucosamine hydrochloride.
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1. Hay tim hi€u va cho biét cac ngudn tw nhién chita chitin.
) B CO T
Chitin va chitosan duoc coi la dan xudt ciia cellulose.
Cellulose l1a polymer sinh hoc phd bién nhat trong tw nhién va cé cong thitc cdu tao mot doan

mach nhu sau:

CH.OH CH,OH
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b) Chitosan

Khi dun néng trong dung dich NaOH c6 nOng d0 cao (40 - 50%) thi chitin sé& bi mat gbc acetyl
(CH3CO-) va tao thanh chitosan.
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Hinh 6.3. Cong thire cua chitosan
Trong sO cdc dan xudt cla chitin, chitosan 14 mdt trong nhitng dan xudt quan trong. Chitosan
khéng ddc, an toan cho con nguoi, ¢é tinh twrong hop sinh hoc cao va cé kha ning tw phan huy
sinh hoc. Chitosan c6 nhiéu hoat tinh sinh hoe nhu: tinh khang ndm, tinh khang khudn, kich
thich sy phat trién tang sinh clla t€ bao, c6 tac dung cAm mau. Ngoai ra, chitosan con c6 tac
dung lam giam cholesterol va lipid mau, ha huyét ap, chong r6i loan ndi tiét,...
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Hinh 6.4. Gac cam mau su
dung chitosan

PO e BIFT



Do qua trinh khtr acetyl & chitin xdy ra khong hoan toan nén nguoi ta quy wée néu do deacetyl
ho4 (degree of deacetylation) DD > 50% thi goi la chitosan, néu DD < 50% goi la chitin.

c) Glucosamine va glucosamine hydrochloride

Glucosamine dwgc coi la monomer clia chitosan. Glucosamine gitp ho tro khép khde manh nho
tai tao cdc sun quanh khép, ddng thoi ciing gitip bao vé sun tranh khoi phan huy béi cac
enzyme c6 trong co thé. Glucosamine kich thich sdn sinh mé lién két clia xwrong, ting kha ning
hép thu calcium, ting san sinh chat nhay cla dich khép va tang kha ning boi tron & khop.

Hién nay, trén thi trrong, glucosamine duoc st dung & duwdi nhiéu dang khac nhau, bao gom:
glucosamine sulfate, glucosamine hydrochloride va N-acetylglucosamine. Trong dé, glucosamine
sulfate va glucosamine hydrochloride dugc st dung phé bién trong ho tr¢ di€u tri bénh viém
xurong khop.

Glucosamine hydrochloride 1a chdt b0t mau trang, tan duge trong nude, cé thé chay, nhiét dd
néng chdy khodng 190 °C - 194 °C.
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O

OH
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2.Vé tém - MOt loai nguyén liéu dé diéu ché glucosamine hydrochloride

Trong cdc loai thuy sdn ddc biét 1a trong vO tom. cua, ghe, ham Iwong chitin kha cao (khodng
14% - 35% so v6i khoi lwong kho), vi vay, day 1a ngudn nguyén liéu chinh dé diéu ché
glucosamine hydrochloride.

CH,OH
O, OH
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Hinh 6.5. Cong thire cua
glucosamine hydrochloride

3. Quy trinh di€u ché glucosamine hydrochloride

Trong thue t€ c6 rdt nhiéu quy trinh di€u ché glucosamine hydrochloride. Dwdi day trinh bay
mOt quy trinh di€u ché glucosamine hydrochloride véi nguyén liéu dau vao 1a vO tom kho.



Buréc 1: Lay 10 gam vO tom kho cho vao binh cau 250 mL. Cho nwGe ngdp vO tém va dun cach
thuy trong 2 gi0. Rra sach dé loai bo thit tdbm con bam trén vo.

Buréc 2: Cho vO tom vira rita sach O trén vao binh cau 250 111L, rdi cho thém 60 mL dung dich
HC1 5%. Pun cach thuy trong 2 gi¢ d€ loai khoang (néu khong dun c6 thé dé qua dém), sau d6
rita bang nuGe dén pH = 7.

Burdc 3: Cho vo tom thu duwoe & buwde 2 vao binh cAu 250 mL, d6 ngép vO tom bang dung dich
NaOH 5%, roi dun céch thuy (duy tri & nhiét d0 90 °C - 95 °C) trong 4 gi0. Rira bang nude den
pH = 7 va dem sdy kho. Chitin thu dwoc c6 mau trang phGt hong, mém, khong con vi tanh.

Buoc 4: Lay chitin thu duge & bude 3 vao binh cau, roi théem khoang 80 mL dung dich HC1
35% - 36%. Pun cach thuy trong 4 gior (duy tri &nhiét dd 95 °C - 100 °C). D€ han ché sy bay ra
clia hydrochloride, can l1ap binh cdu vao sinh han héi lwu. Sau khi dun néu thdy san phdm c6
mau thi tﬁy mau bang than hoat tinh. Sau d6, loc loai bo than hoat tinh, aé nguOi, tinh thé
glucosamine hydrochloride sé tach ra. sy kho & nhiét ¢d khodng 60 °C, thu duoc glucosamine
hydrochloride mau trang.

Canh b4o an toan: O Budc 4 khi hydrochloride rat dé bay ra trong qua trinh dun cach thuy. P&
bdo vé sttc khoe, tOt nhat bude nay thue hién trong tu hit (ti hood).

4. Panh gia san pham

De danh gia chat lwong va hiéu sudt clla qua trinh diéu ché glucosamine hydrochloride, c6 thé
xay dung moOt sO tiéu chi ddnh gid dura trén quan sat hodc dua trén cac chi s6 dinh lwong dudi
day.

« Mau clia sdn phdm: trang va dong nhat.

- M clia sdn phdm: khong con mui tanh clla vO tom.

. S4n pham phai kho.

- Khoi lwong glucosamine hydrochloride diéu ché tlr 10 gam v tom.

/1I/ HOAT PONG TRAI NGHIEM: THUC HANH PIEU CHE GLUCOSAMINE
HYDROCHLORIDE

1. Pé xuat van dé
« Em hay néu Grng dung clia glucosamine hydrochloride.
« Em hay tim hiéu ngudn nguyén liéu vo tom & dia phurong.

« Tir ngudn nguyeén liéu vo tom trén, cé diéu ché glucosamine hydrochloride bang cach nao?

2. Xay durng gia thuyét

- Trinh bay quy trinh diéu ché glucosamine hydrochloride (dung cu, dung méi, nguyén liéu,
thoi gian,...).

- Trong céc tiéu chi danh gia sdn phdm & muc 1.4, em c6 thé st dung duwoc nhiing tiéu chi nao
dé danh gia sdn pham? Lam thé nao d€ danh gia duoc cac tiéu chi d6?

3. Lap ké hoach thuc hién

Tim hi€u quy trinh va thi€t k& quy trinh diéu ché glucosamine hydrochloride tir vo tom.



Phan tich tiéu chi clla sdn ph&m dé:

« Xay dung so d6 cdc bude thye hién quy trinh diéu ché glucosamine hydrochloride to vo tom:
nguyeén liéu, ho4 chat; dung cu thi nghi€ém; cach thitc b0 tri va phwrong phép thi nghi€m,...

- Lap k& hoach tri€n khai thi nghiém di€u ch€ glucosamine hydrochloride tir vO tom.

4. Thue hién thi nghiém theo ké hoach di 1ap

Quan sat, ghi chép, thu thap cac s6 liéu.

5. Bao cdo két qua

a) Viét bao c4o sau thuc hanh

« Muc tiéu.

- Nguyén liéu, dung cu, ho4 chat.
« C4ch tién hanh.

- Théo ludn, danh gia két qua.

. Kétluén.

b) Trinh bay két qua nghién cttu, bao cio san pham va danh gia san pham theo cic tiéu
chi

Lang nghe cic y ki€n déng gop, ¥ ki€n danh gia do nguwoi khac dua ra d€ ti€p thu tich cure va
gidi trinh, phan bién mot cach thuyét phuc. Hoan thién quy trinh di€u ché glucosamine
hydrochloride tir vO tom.

/I11/PANH GIA

1. Dua trén céc tiéu chi vé san pham

Viéc danh gia sdn phdm duya trén cac tiéu chi sau:
- Mau sac.

« Mui.

- DO kho clla sdn pham.

- Khoi lwong glucosamine hydrochloride diéu ché duorc.

2. Dua trén ki ning thuy@t trinh/ Bdo c4o va tra 101 cau hoi ciia thay cé gido va cac hoc
sinh khac

3. Cac tiéu chi khac

Su'sang tao vé hinh thite (hinh dang, mau m4, bao bi,...) clla s@n phﬁm.

BAI TAP



Bai 1. Tim hi€u nhitng (ng dung thurc t& clia cac sdn ph&m khéac duoc diéu ché tir v tom nhuw
chitin va chitosan.

Bai 2. Tim hi€u ngudn nguyén liéu thién nhién khac dung dé diéu ché glucosamine
hydrochloride.



CHUYEN PE 11.3: DAU MO VA CHE BIEN DAU MO
Bai 7: NGUON GOC VA PHAN LOAI DAU MO

Hoc xong bai hoc nay, em c6 thé:

- Trinh bay dugce ngudn goc dau mo.

» Trinh bay dugc thanh phan (hydrocarbon va phi hydrocarbon) va cach phan loai ddu mo
(theo thanh phan ho4 hoc va theo ban chat vat li).

* DAu mo la nguyén liéu quan trong d€ san xudt xang, dau va nhiéu ch€ pham hitu co
quan trong trong doi sOng. Hay cho bi€t vi sao dau mo lai dwoc goi 1a nhién liéu ho4 thach.

/1/ NGUON GOC DAU MO
Dau mo (petroleum) hay dau thé (crude oil) 1a chat 10ng ddc sanh, c6 mau sam tlr nau dén den,
nhe hon nuwde, khong tan trong nirde va c6 mui dac trung.

D&au mo va khi tir nhién dwoc hinh thanh tir lwong khéng 16 clla xac dOng vat va thuc vat tir
hang triéu nam trude, bi nén trong long dat va nong 1én do bién d6i dia chat. Trong di€u kién
khong c6 khong khi va &' nhiét d0, 4p sudt thich hop, xdc clia dOng véat va thue vat bi chén vii
nay bién d6i thanh dau va khi tw nhién, tir d6 hinh thanh nén cac md dau va ma khi tw nhién.

¥

Dau mo Dau nhe
Hinh 7.1. Mau diu mo

Mat bién

P4 khéng tham nudc Dau
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Hinh 7.2. So db ciu tao mo diu

/1I/ THANH PHAN VA PHAN LOAI DAU THO

1. Thanh phan dan thé

Thanh phan nguyén t0 ctia dau thé phu thuQc vao loai va noi khai théc; tuy nhién, cic yéu td
nay chi thay ddi trong mOt gidi han kha hep. Théng thudng, trong dau tho chita 79,5% - 87,1%
carbon; 11,5% - 14,8% hydrogen; 0,1% - 3,5% sulfur; khodng 0,1% - 0,5% cac nguyén t0
nitrogen, oxygen vé khoi luong.



B Faraffin

B Naphthene
Arene

B Hop chat cha oxygen

Hop chat cla sulfur,
nitrogen

Hinh 7.3. Thanh phfm hoa hoc (trung binh) cua cac loai hop chat
o trong dau tho (%)

Thanh phan hoa hoc chtl yéu ciia dau thoé 1a cac hydrocarbon. Cac hydrocarbon trong dau thé
cht yéu la c4c alkane (paraffin, chi€m khodng 15% - 60% (trung binh 31%) khoi lwgng dau
m0), cac hydrocarbon no mach vong (naphthene, chiem khodng 30% - 60% (tiling binh 49%)
khoi lwong dau mo), cic hydrocarbon thom (arene, chi€m khodng 3% - 30% (trung binh 15%)
khoi lwong dau mo).

Ngoai cac hydrocarbon, dau thé con chita mOt lwong nho cac hop chat phi hydrocarbon, gom
cac hop chat chira oxygen, nitrogen hay sulfur. Hop chat chita oxygen thuong la céc carboxylic
acid chlra vong cyclopentane hay vong cyclohexane; ngoai ra con c6 phenol va cac acid béo voi
tong ham lwong khong vurot qua 3%. Cac hop chat chira sulfur thuong c6 ham lwong dudi 1%,
trong d6 hay gap la isobutyl mercaptan, ethyl methyl sulfide, thiophene,... Cdc hop chat chira
nitrogen thuong c6 ham luong thap hon cic hop chét clia sulfur; hay gap la pyridine, quinoline,
isoquinoline va cac ddng dang clia chung.
Cac alkane dwgce xem 1a thanh phan quan trong ctia dau thé. Céc alkane vGi mach carbon tir C1
dén C50 da duoc tim thay trong dau tho nhung chii yéu trong d6 1a cac alkane tir C1 dén C40.
Cycloalkane c6 trong dau thé chtl yéu la cyclopentane, cyclohexane va cac dan xudt monoalkyl,
dialkyl, trialkyl clia chting; ngoai ra & phan doan céc chat c6 nhiét dd so6i cao (> 200 °C) con c6
cac hop chat cycloalkane da vong (polycycloalkane) nhu trans-decaline, adamantane,... Him
lwong hop chat thom trong dau thuong khong cao, trong d6 céc hop chat thuong gap 1a
benzene, toluene, cic xylene, trim ethylbenzene, ethylbenzene,... Ngoai ra con cé cac
hydrocarbon thom phan tt chita nhiéu vong benzene (naphthalene, phenanthrene,... va cac dan
xudt cuia ching).
7N
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~—" 1. Dya vao thanh phan cic nguyén t0 c6 trong dau mo, dy dodn nhirng san pham thu
duoc khi d6t chdy dau mo.

'\—> Vi sao thanh phan hoa hoc clia ddu mo khai théc tir cac dia diém khac nhau khong
gidng nhau?

)

~—" 2. C4c chat dudi day duoc thay trong thanh phan ctia dau thsé.



} N
S
O QU
cyclopentane pyridine  decaline
CHy S N
O™ O CO
toluene  thiophene quinoline

Cho bi€t trong cac chat nay:
a) Chat nao khéng phai 1a hydrocarbon?
b) Chat nao la hydrocarbon thom?

¢) Chat nao la hydrocarbon no mach vong (cycloalkane)?

Do chat lwong dau tho phu ; thude vao ngudn goe noi dau thé duwoc khai thac nén c6 thé phan
loai dau tho theo khu vire khai théc. : Chdng han "d&u Brent” d€ chi loai dau tho ngot i nhe,
khai thac dwoc tir; m6 dau Brent & Bién Bac (dong bac Scotland); Dau thé Brent c6 khoi luong
rieng khodng 835 kg m-3 ; va chita khoang 0,37% ; sulfur; "Dau West Texas Intermediate" (hay
dau WTI) 1a loai dau thé ngot, nhe , dwoc khai théc tlr cac mo dau O Texas (M§). D&u thé WTI
c6 khoi lwong riéng khodng 827 kg m-3 va cé ham luwong sulfur khodng 0,24%; dau tho Dubai 1a
loai dau chua, c6 khoi Iwong rieng khodng 871 kg m-3 va c6 ham Iuwong sulfur khoang 2%.

2. Phan loai dau tho

Céc tinh chat vat 1i cia dAu tho thay d6i trong mOt pham vi rOng, phu thude vao thanh phan
ho4 hoc cac hop chdt c6 trong dau thé. Trong cong nghiép dau mo, vi€c phan loai dau thé cé
thé€ dua trén cic co s& khac nhau nhung déu lién quan dén thanh phan hoa hoc clia chung.

Theo thanh phdn hod hoc, dau thé cé céc loai: dau tho loai paraffinic (thanh phan chl y€u la
cac hydrocarbon no tir CH4 dén C35H72 chita it hydrocarbon loai naphthene va arene); dau
tho loai asphaltic (thanh phan chl yéu la cac hydrocarbon no mach vong hay naphthene va
chira it alkane va arene) va loai hon hop (chita hydrocarbon thuQc ca hai loai paraffinic va
asphaltic).

Theo t1 trong va dd nhdét twong ddi clia dau tho, c6 thé chia thanh "dau nhe' (kh6i lwong riéng
nho hon 870 kg m-3), "dau trung binh" (khoi lwong riéng tir 870 den 920 kg m-3) va "dau
nang" (khoi lwong riéng tlr 920 dén 1 000 kg m-3). Dau thé nhe c6 gia tri hon dau thé nang do
chtra ham Iwong hydrocarbon cao hon, chita it kim loai nang va hop chat clia sulfur hon; do d6
ton it cong d€ tinh ché ciing nhw tao dwoc loai nhién liéu hitu ich véi chi phi thap hon.

Trong dau tho thuong chira cac hop chat ciia sulfur. Cac hop chat nay 1am cho dau tho cé mui
kho chiu. Cac hop chat cla sulfur cé trong xing, dau (sdn phadm clla qua trinh ché bién dau
tho6) khi ch4ay khong chi gay hurhai ddng co' ma con tao khi thai c6 hai véi méi truong. Vi theé,
ham lugng sulfur trong dau tho ciing rat duwge quan tam. Dyra vao tiéu chi nay, ngwoi ta chia
dau thé thanh “dau ngot" néu né chra it ham lwong Iwru huynh (sulfur) it (dwdi 0,5%), hodc 1a
“dau chua" - néu né chira lwong Iwu huynh d4ng ké (trén 2%). Dau chua thuwong doi hdi théem
chi phi d€ xtr1i loai bd sulfur trong qua trinh ché bién dau nén khong duoc wa chudng bang
dau ngot va cé gia ban thap hon gia dau ngot.



D weoni

Dau tho dworc khai thac tir cac m6 dau & thém luc dia cua Viét Nam duoc xem 1a loai dau tho
c6 chat lwong tOt do chita it tap chat chita sulfur. Tuy nhién, do chita nhiéu hydrocarbon mach
dai, viéc chung cat phan doan loai dau thé nay doi hoi nhiét dd chung cat cao hon nhiéu loai
dau tho khic.

."f 5 -}\'.

II\—//L Céc hop chat chita sulfur c6 trong nhién liéu c6 thé gay tac hai gi d6i vdi cac phuong
tién giao thong va méi trromg?

| |
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- D4u mo, than d4 1a nhitng nhién liéu hoa thach, duwoc hinh thanh tir xdc dOng thuc vat trong
diéu kién y€m khi, trdi qua nhiéu nién dai dia chat va trong cac di€u kién nhiét d0, ap suat
thich hop. Pay 1a ngudn nhién liéu hitu han, khong thé tai tao.

- Thanh phan hoa hoc chll yéu clia dau mo la cac hydrocarbon & dang ran, 10ng va khi hoa tan
vao nhau.

+ Phan loai:
+ Theo thanh phan hoa hoc, ¢6 cac loai dau paraffinic, ddu asphaltic va ddu hon hop.
+ Theo thanh ti trong va d0 nhot, 6 cac loai dau ndng, dau trung binh va dau nhe.

+ Theo ham luong sulfur, c6 cac loai dau ngot va dau chua.

BAI TAP

Bai 1. D4u tho tan nhi€u hay tan it trong nudc? Néu dau tho tir tau chd dau bi ro ri ra ngoai thi
d&u thé chim hay n&i trén mat bi€n? Vi sao?

Bai 2. Dua vao khoi luong riéng, c6 thé chia dau mo thanh nhiing loai nao? Dau md 18y tir mo
Bach HG clia Viét Nam c6 khoi lwgng riéng khodng 833 - 868 kg m-3 sé thudc loai nao trong cac
loai & trén?

Bai 3. DAu tho tir md Bach HS clia Viét Nam c6 ham Iwong sulfur khoang 0,03%. Dau nay thude
loai ddu ngot hay dau chua? Cho biét wu diém clia loai dau tho nay.

Bai 4. Cho bi€t thanh phan ho4 hoc co' ban ctia dau thé. Loai hydrocarbon nao (alkane, alkene,
alkyne, arene) khéong c6 san trong dau th6?

Bai 5. Loai hydrocarbon nao c6 nhi€u trong thanh phan ctia dau thé loai paraffinic?

A. Alkane B. Cycloalkane C. Alkene D. Arene



Bai 8: CHE BIEN DAU MO

Hoc xong bai hoc nay, em c6 thé:

« Trinh bay duorc céc giai doan ché bién dau mo: tién xtr i, chung cat. cracking (cracking nhiét
va cracking xuc tac), reforming.

« Trinh bay duogc cac sdn phadm clia ddu mo (xing, dau hoa, diesel, xang phan Iue, dau d6t, dau
boi tron, nhira dudng, sdn phdm hoa dau).

« Néu duoc khai ni€ém chi so octane va chi s octane ctia mOt sO hydrocarbon, y nghia ctia chi
sO octane dén chat Iwgng clia x4ng. Trinh bay dugc cac bién phép nang cao chi sO octane cho
xing va cach st dung nhién liéu an toan, ti€t kiém, hiéu qua dé€ bdo vé& mai trirdng va stic khde
con nguoi.

and

Khi gas, xing, dau hod, sap (dung lam den cay) 1a nhitng sdn ph&m thu duoe tir dau
mO. Cac chdt nay duoc tao ra tir ddu mo nhuw thé nao?

/1/ CAC GIAI POAN CHE BIEN DAU MO

Dau tho thuong duwoe xtr li bang cac qua trinh vat li va hoa hoc dé tao thanh cac san phdm
khac nhau. Viéc ch€ bi€n dau mo con duwoge goi la loc dau (petroleum refining).

Nhiém vu co'ban clia qua trinh loc dau la phan tach va ché bién dau thé (d&u vira khai thac tlr
giéng dau) thanh cac hop chat hydrocarbon hitu ich. Qué trinh Ioc dau khong chi thue hién
vi€c tach cac hydrocacbon c6 trong dau tho thanh cac phan doan khac nhau (tng voi céc
khodng nhiét d0 soi khac nhau) ma con st dung cac yéu t6 nhw nhiét, 4p sudt va xuc tic dé
lam bién d6i cdu tric va ki€u lién k&t clia cac hydrocarbon ban ddu d€ tao thanh cac phan tir
hydrocarbon mdi. So v6i thanh phan hydrocarbon ban dau c6 trong dau tho, cac sdn phdm clla
dau moO sau qua trinh loc dau c6 thanh phan la cac alkane mach ngan, cac alkene, cac alkane
mach nhanh déu ting 1én. Qu4 trinh 1oc dau gom céc cong doan co ban sau: tién xtr li, chung
cat, cracking va reforming.

Qud trinh tién xtr1i st dung cdc phwong phap nhw hoa tan, chiét,... nham loai bd mudi, nude,
cac hop chat chira sulfur va cc thanh phan khéng mong mudn khéc c6 trong dau thé. Qu4 trinh
nay ciing duoc goi la qua trinh khir mudi (desalting) ddu mo. Dau thoé sau khi khtr mudi duge
rit ra tir 10p trén clia bé ling va dua sang thap chung cat.

Qud trinh chung cdt phan doan dwoc thue hién trong cac thap chung cat & nhiét d¢d 350 °C -
400 °C (vurot qua nhiét dd nay c6 thé gay ra si phan hlly nhiét khong mong mudn). Phan
hydrocarbon cé nhiét ¢0 séi cao hau nhur khéng bay hoi (dau cdn) dugc tach riéng va duoce xtr
li ti€p tuc dé tao thanh cac sdn phdm hitu ich. Hinh 9.1 m6 ta so d6 mOt thap chung cat. Nho
c6 thap chung cdt, cic hydrocarbon c6 trong dau thé duge tach ra & cac phan doan khac nhau
(LPG, x4ng, dau, dau can,...) dura trén nhiét d0 so6i clia ching.



Dau diesel

Dau a6t

Dau sau
tién x li
Dau can va

nhua dudng

Hinh 8.1. Cac phin doan diu mo tir thap chung 7>\

Tuy nhién, néu chi thure hién chung cdt phan doan thi thanh phan thu duwoc khéng dap ting
dwoc nhu cau st dung (lwong xing thu duoc it trong khi lwong dau d6t, dau can thu duoc
nhiéu). Vi thé, cting véi qu4 trinh chung cat phan doan, nguoi ta dura thém xuc tac vao dé thue
hién cdc qua trinh cracking va reforming. Cracking lam ting khOi Iwgong xang, con reforming lam
ting chdt lwong xing.

Qud trinh cracking 12 qua trinh ph4 v cc phan tir alkane mach dai, it hitu ich thanh céc
hydrocarbon (alkane, alkene) mach ngén hon, httu ich hon.

CH;[CH»]sCH;5

T CH3=CH1 + CH;[CHE]E,CH";

O, xt— CH;CH=CH, + CH;3[CH>]5CH;

— ~ CH3CH,CH=CH, + CH3[CH,],CH;
- CH][CHE]ECH:CHZ + CH‘;[CH:];CH;

Cracking khong chi tao ra nhi€u xing hon ma con tao ra nguyén liéu cho qua trinh téng hop

LR , 2 2 L, A , . . , ~2 2
polymer, sQi tOng hop,... (cAc san pham hod dau). Qua trinh cracking c6 thé dat duoc trong cac
di€u kién nhiét @0, ap sudt khac nhau va c6 hodc khong cé chit xic tc. Cung vGi viée bé gay
mach carbon, trong qua trinh cracking ciing xay ra si dehydrogen dé tao alkene hay
hydrocarbon no mach vong (cycloalkane) tir alkane.

Qua trinh cracking nhiét con duoe goi 1a qua trinh nhiét phan, xay ra trong di€u kién nhiét o
(va 4p sudt) cao.
Qua trinh cracking xtic tdc c6 st dung thém chat xtic tac dé lam gidm nhiét ¢ va ap sudt clia
phan Ung cracking, ddng thoi ciing tao ra nhi€u hydrocarbon mach nhanh va mach vong hon.
Nhiét @6 phan (tng, thoi gian ti€p xdc va ban chat clia xtc tic 1a nhitng yéu td dnh hudng

« R ~ N A 2 2 ~2 A , 1 , ~ N 2 o 2 , .
nhi€u dén thanh phan cua san pham. Can lwu y 1a cic tap chat va san pham phu cua qué trinh
cracking s& bam trén bé mat xdc tac va lam giam dan hoat tinh xdc tic nén sau mot thoi gian
can thu hoi xuc tac va xtr 1i dé tai tao xuc tac.



Quad trinh reforming 1a qua trinh sap xép lai mach hydrocarbon dé tao ra nhiéu hydrocarbon
mach nhanh, lam tingchiséoctanectaxinghodctaoracdchgpchdtthomBTX (benzene, toluene,
xylene) lam nguyén liéu cho ho4 dau.

» CH,CH[CH,],CH ‘
TUCHRLCE, CH,CH, CH,

CH,[CH,],CH, =— CH, o _CH.
> CH,CH,CHCH,CH, "“'

CH,

Xtc tac cho qua trinh reforming thuwong 1a hdn hop cac kim loai nhw platinum, rhenium,
iridium,... trén chat mang 14 aluminium oxide hay aluminium silicate,...

—1. Céng doan nao trong qua trinh 1oc dau 14 qu4 trinh hoa hoc? Céng doan nao 1a qua
trinh vat 1i?

@ 1 . 2 A~y N 7 , N ~ N, ~ 7 N N N AR, 2
2. D€ loai bd mudi va nwde c6 trong dau tho, ngudi ta thém nwde vao dau tho roi dé
lang (c6 thé them hoa chat d€ su phan tach gitra 16p nude va 1dp dau duoc thuén 101 hon),

a) Muc dich cua viéc thém nude 1a gi?
b) Khi d€ lang, 16p dau nam phia trén hay phia duéi? Vi sao?

¢) Phurong phap nao duogc st dung dé tach 1Gp nuwde va 1dp dau ra khdi nhau?

=" 3.Thanh phan céc hydrocarbon mach ngén cé trong san pham thu duge tlr qua trinh
loc dau lu6n 16n hon nhiéu so véi thanh phan cia ching c6 trong dau thoé. Piéu nay 1am tang
hay gidm gid tri cla dau tho ban dau? Vi sao?

LTI

So vi cracking nhiét, cracking xtc tac c6 mot s6 wu di€m:
- Can cung cdp it nhiét hon (ti€t kiém ning lwong hon).
- Ti€n hanh & 4p sudt thap hon (gidm chi phi dau tw thiét bi).

- Tao ra nhi€u xang hon va chat lwong xing tOt hon.

/11/ CAC SAN PHAM cUA QUA TRINH CHE BIEN DAU MO

San pham thu duoc tir qua trinh loc dau duoc tach ra khdi nhau bang cach chung cat phan
doan dua theo nhiét d0 séi clia chung (nhiét dd s6i cla moi phan doan c6 thé ¢ suw chénh 1éch
doi chut theo yéu cau ki thudt clia nha san xudt). Cac san pham chll yéu gom:

» Khi ho4 long hay LPG (Liquefied petroleum gas): HOn hop clia propane va butane dugc hoa
10ng &' nhiét ¢d moi trrtong bang cach nén & ap sudt cao. LPG duoc st dung chi yéu lam nhién
liéu nhung cling dugce dung lam nguyén liéu trong cong nghi€p hod dau.



. Xang (gasoline) va naphtha: HOn hop phitc tap gom cac phan doan chat 10ng cé nhiét dd soi
thap cla qua trinh loc dau. Xing dau duoc st dung lam nhién liéu cho d0ng co. Naphtha ciing
1a cac phan doan c6 nhiét @ soi thap nhung c6 cac thong so ki thudt khac vdi xing va duoge st
dung chl yéu lam nguyén liéu cho ho4 dau.

- Xang may bay va dau hoda (kerosene): La hOn hgp clia cic phan doan chat 10ng cé nhiét dd soi
cao hon so v0i xing va naphtha. X4ng mdy bay c6 cac thong s6 ki thudt pht hop cho dOng co
phan lue nén con dwoe goi 1a xiang phan Iue. DAu hod duoce st dung 1am nhién liéu da dung
trong doi sOng.

- Dau diesel va dau d6t: Dau diesel 12 nhién 1iéu c6 nhiét d0 soi cao hon dau hod. Gidéng nhw
xing, dau diesel duge st dung phd bién trong linh vire giao thong van tai (chay ddng co
diesel). Dau d6t c6 thanh phan twong tw nhw dau diesel duoe dung dé d6t trong ndi hoi hodc
16 swoi.

- DAu can: La phan doan c6é nhiét dd soi cao nhat, dwge str dung trong cac nha may dién, d0ng
co tau thuy va ciing 1a nguyén liéu cho hoa dau. Phan can ti€p tuc duoce chuyén sang chung cat
dudi ap sudt thap (con duoce goi la chung cat chan khong) két hop véi cracking, reforming dé€
tao thanh cac sdn ph&m xang, dau, ddu nhon, sap, nhira dudng (bitumen), than c6c.

4. Xang va dau hod 1a nhitng chdt nguyén chat hay 1a nhitng hon hop?

(2 - \ ) -
© 5. LPG va xing 1a cdc san pham thu duQc twr qué trinh 1g0c dau. Hay néu moOt vai ing
dung clia cac sdn ph&m nay trong thure té.

/111/ cHI SO OCTANE CUA XANG

Tl nhitng ndm 1920, nguoi ta da thi€t 1ap mOt hé thong danh gia chat lwong cuia x4ng theo
mutc d0 chiu nén ctia hOn hop xing va khong khi trong ddng co'va goi 1a chi s6 octane. Chi so
octane cang cao thi xAng dua vao d0ng co cang chiu nén tOt va cang ch4y triét dé. Vi thé, st
dung xang c6 chi sO octane cao la mOt trong cac bién phap lam gidm lwong khi thai dOc hai, gép
phan bdo vé mai trueong. Hién nay, hé thong d4anh gi4 chi sO octane RON (Research Octane
Number) dang duwge nhiéu qudc gia st dung. Heptane duge quy wde c6 chi s6 octane RON bang
0, trong khi 2,2,4-trimethylpentane dugc quy wdc c6 chi s6 octane RON bang 100. Khi d6, xing
RON87 c6 kha nang chiu nén tirong duwong hon hop chita 87% 2,2,4-trimethylpentane va 13%
heptane (vé thé tich). Xiang dua vao ddng co & nidce ta hién nay thudmg c6 chi s6 octane RON
thdp nhat1a 92.

Viéc dua vao xiang mot s6 hop chat clia chi (lead), chdng han nhu tetraethyl lead c6 thé lam
tang chi sO octane clia xdng nhung hop chat clia chi lai rat d0c; vi thé, hién nay nguoi ta khong
cho phép str dung xing pha chi. C6 thé ting chi s6 octane bang cach tang ham lwong cac
hydrocarbon mach nhanh trong sdn phdm loc dau. Cac hydrocarbon mach nhanh thuong cé
chi so octane cao hon hydrocarbon mach khéng phan nhénh c6 cting sO nguyén ti carbon. Cing
vG6i @6, mOt sO phu gia hay chat d0n dudi dang ester, alcohol, ether,... ciing dwgc nghién cltu st
dung theo huwrdng nang cao chi sO octane, than thién v4i moi truong.

D& str dung nhién liéu an toan, hi€u qua, gan vdi viéc bdo vé& moi trirdng, ngudi ta khong
nglng cdi ti€n nham nang cao chat lwgng dOng co'va chi sd octane clia xéng. Nguoi tiéu ding



can st dung xing, du twong thich véi dong co (chdng han ddng co xing hién nay c6 hé s6 nén
pit-tong 16m can str dung xing c6 RON 95, RON 98 hoéc cao hon d€ tranh kich né sém, ddm bao
cho nhién liéu chay hét). Lirong benzene trong xing dau phai duwoc han ché do benzene rat
d0c. Cac hop chat chira sulfur khi ch4y khong chi sinh ra cac oxide gay hai d0ng co' ma con gay 6
nhiém méi treong. Vi thé, ham lwong sulfur trong xang dau ciing can duwoc khong ché. Bén
canh d¢, cac quy dinh vé phong chdng chay n6 can duoe tuan thl nghiém ngat; can c6 phuong
an thich hop d€ xtrli trong cac trudng hop hda hoan, ro ri xang dau, khi gas va sw ¢ tran dau.
Ngoai ra, hau het cic quOc gia déu c6 xu huwdng nghién cltu dua vao st dung cac loai nhién li€u
tai tao, than thién véi méi trong (ethanol, dau thue vat,...).

()

li\—/) 1. Hay tim hi€u va gidi thich vi sao cac hydrocarbon c6 trong thanh phan clia LPG (dua
vao binh gas st dung trong gia dinh) khong c6 mui nhung khi binh gas ro ri hodc m& khéa binh
gas lai thay c6 "mui gas"?

Khi binh gas bi ro ri, can xtr li nhu thé nao?

Dé ddng co hoat dOng t6t, hdn hop xing va khong khi trong xi-lanh clia dOng co' can phai bat
Itra dting thoi di€m thich hop va chay déu, chay hét. NEu danh Itra qua mudn hay qué sém, xing
sé khong chay hét, lam gidm hiéu sudt ddng co va thai ra khi thai chira nhi€u carbon oxide,
hydrocarbon,... gay 6 nhiém moi tritong. Hau hét cac hydrocarbon mach khong phan nhanh
thuwong chiu nén kém nén cé xu hudng boc chay do nhiét va dp sudt tride khi pit-téong & vi tri
thich hgp va bugi d4nh Itra. Vi thé, nhién liéu sé chay khong hét va hiéu sudt ddng co bi gidm
di. Nguoc lai, hydrocarbon mach nhanh cé kha ning chiu nén t6t hon nén chay ding thoi di€m
va chay hét.

P % - !x‘
lh\—//b 2. Gia dinh em da 4p dung nhitng bién phép nao dé st dung nhién liéu an toan, hiéu
qud, than thién vi mai truong?

ST

Bat dau tir01/1/2022, cac sdn pham xe 6 td duwoc lap rap, sdn xudt tai Viét Nam va ca xe nhap
kh&u budc phai dap Ung tiéu chudn khi thai Euro 5 (mdt trong cac tiéu chuén khi thai hién
hanh, duoc quy dinh bdi EU). Theo d6, lwgng cdc chat trong khi thai d0ng co xiang & mire: CO:
1,0 g km-1, HC (c4c hydrocarbon): 0,1 g km-1, NOX (céc oxide clia nitrogen): 0,06 g km-1m va
PM (cac hat bui vo co'va hitu co dang 16ng hodc ran): 0,005 g km-1.

—

)
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» Sau khi tién xtr 1i d€ loai bd nude, mudi, cat, ddu mo dwoe chung cat phan doan trong cac
thap chung cat d€ thu duoc cac phan doan cé nhiét dd séi khac nhau.

- Trong qua trinh chung cdt phan doan con xay ra cic phan Ung cracking, reforming tao nhiéu
alkane, alkene mach ngan va phan nhanh.



« Cac sdn phdm chll yéu clia qua trinh chung cat ddu md gom LPG, xing, xang may bay va dau
hod, dau diesel va dau can.

« Chat lwong clia xang c6 thé duge danh gia qua chi s6 octane clia chting. Xang c6 chi s octane
cang cao thi c6 chat lwong cang tot. Cac hydrocarbon mach nhanh cé chi sO octane cao hon céc
hydrocarbon mach khéng phan nhanh c6 ciing sO carbon.

BAI TAP
Bai 1. Phan doan dau md la gi? K& tén mot s6 phan doan chll yéu trong qua trinh loc dau va
Ung dung clla moi phan doan nay.

Bai 2. Nguoi ta st dung giai phap nao dé tang ham luong cac hydrocarbon mach ngan (xang)
trong sdn pham chung cat ddu mo so v4i thanh phan cac chat nay c6 trong dau tho ban dau?
Vi€t cong thic phan tt cla mOt s6 sdn pham tao thanh khi decane (C10H22) dwge xtr li theo

phuong phép nay.

Bai 3. Cracking dodecane (C12H26) c6 trong thanh phan ctia dau mo thu duoc ethene va cac

hydrocarbon mach ngan.

a) Vi sao hydrocarbon mach ngan nhén dwgc khong nhat thiét phai la decane?

b) Vi sao phdn ng tao ethene va cic hydrocarbon mach ngan tir dodecane lai phai thyre hién
trong binh kin, trong di€u kién khéng c6 khong khi?

Bai 4. Nhitng qua trinh nao sau day lam thay d6i thanh phan hydrocarbon sau qua trinh loc
dau? a) Qua trinh tién xr li va qu4 trinh chung cat.

b) Qua trinh tién xtr li va qué trinh reforming.
¢) Qua trinh cracking va qué trinh reforming.

d) Qua trinh chung cat va qua trinh cracking.



Bai 9: SAN XUAT DAU MO VA NHIEN LIEU THAY THE DAU MO

Hoc xong bai hoc nay, em c6 thé:

« Trinh bay duoc trit lwong ddu mo, sy tiéu thu diu mo va su phat trién clla cong nghiép dau
mo clia mOt s6 nuwde/ khu vue trén thé gidi.

. Trinh bay dugc lwong dau mo, su tiéu thu dau mo va su phat trién clla cong nghiép dau mo
O Viét Nam.

« Trinh bay dugrc cac nguy co (si ¢ tran dau, cac van dé rac dau) gay 6 nhiém moi truong
trong qu4 trinh khai thadc ddu mo va céc cach xtr .

« Trinh bay duge mOt sO nguOn nhién li€u thay thé dau mo (than d4, da nhua, da dau, khi thién
nhién, hydrogen).

_nd

Trit lwong dau mo ciia thé giGi dwge du bao 1a bao nhiéu? Nhitng ngudn nhién liéu
nao dung thay thé dau mo dang dugc quan tam hién nay?

/1/ SAN XUAT DAU MO

Dau mo 12 ngudn tai nguyén vo cing quy gia d0i v4i mOi qudc gia. Ciing vGi viée cung cap nhién
liéu (xing, dau diesel, ddu hoa) cho cac phuwrong tién giao thong, cho cac dOng co phat dién,...,
dau mo ciing 1a nguyén liéu chi yéu clia nganh hoa dau. tao ra dung mai, phan bon, thudc trir
sau, nhira déo, nhira duong,... Do d6, hién nay dau mo cé tac ddng manh mé d€n hau hét cac
nén kinh té trén thé gidi. Swbién ddng cuia gia dau thuwrong kéo theo swrbién ddng vé gia ca
cla ciac mat hang tiéu ding va ca gia dich vu & nhiéu quoc gia. San xudt dau mo (khai thac va
van chuyén dau) da tré thanh mot nganh cong nghiép quan trong déng gop ngudn thu déang ké
vao ngan sich cua cac quic gia cé dau mo.

Trong thure t€, ddu mo duge phan bd khong dong déu gilra cic quoc gia. C6 14 qudc gia chiém
khoang 90% trit lwong dau mo clia thé gidi. Tiéu bi€u nhw Venezuela (300 ti thiing, 18,2%), A
Rép Saudi (267 ti thung, 16,2%), Canada (171 ti thiing, 10,4%), Iran (158 ti thiing, 9,5%), Iraq
(143 ti thing, 8.7%),... Viét Nam la qudc gia c6 trit lwong dau mo ding thir 25 trén thé gidi v6i
4,4 ti thung, twong dwong véi gan 0,3% trit lwong dau mo clia thé gidi. Khai thac va cung cap
nguon tai nguyén dau moé da va dang mang lai ngudn thu khong 16 cho nhiéu qudc gia, gop
phén quan trong vao su phat trién kinh t& clia cac qudc gia d6. O quy mo cong nghiép, ddu mé
bat dau dugc khai thac tir thé ki XIX & ba nwde My, Nga va Romania. Pen dau thé ki XX, dau
mo da duoc khai thac & 20 qudc gia va den nay 1a trén dwdi 100 quéc gia. Do nhu cAu phat trién
kinh t&, s&n Iwong dadu md duoc khai thac lién tuc ting 1én. Chang han, tong lwong ddu mo
duoc khai thac trén thé gidi & mire 3 177 tri€u tan vao nam 1990 da tang 1én khoang 4 000
tri€u tdn vao nhitng nam 2010 va dat den 4 437 triéu tdn vao nam 2019.
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Hinh 9.1. San lrgng dau tho (tricu tan) vao nim 2021 cua
cac quoc gia khai thac dau nhicu nhat trén the gigil®!

P rconer

O nhiéu quéc gia, trong d6 cé Viét Nam, ngoai cac mO dau con cé cac mo khi ¢ot. Khai thac, ché
bién va kinh doanh cac s&n pham tir ddu ma va khi d6t 1a cac hoat ddng clia nganh dau khi.

Cht ¥ rang trong cac hoat d0ng khai thic va thirong mai, bén canh don vi tdn, nguoi ta con hay
dung don vi thung dau d€ danh gia lwong dau tho, trong d6 1 tdn twong duwong v6i 7,33 thing
dau.

/11/ SAN XUAT VA TIEU THU DAU MO O VIET NAM

Ké tlr khi duoc dua vao khai thac, nim 1986, tai mo Bach HE. dau tho d4 c6 déng gop quan
trong vao nén kinh t€ clia Viét Nam. Trong giai doan 2009 - 2013, binh quan ngudn thu tir dau
tho d6ng gop khodng 13,6% téng thu ngan sach hang nam. Ngudn thu tir diu tho dat 98,1
nghin ti d0ng, chi€m 12,1% tOng ngan sach Nha nuwde nam 2014 va dat 62,4 nghin ty dong (do
anh hudng cla viéc giam manh gid dau), chi€m 7,1% t6ng ngan sach ndm 2015. Trong giai
doan 2011 -2015, tong lwong dau tho khai thac clia Viét Nam dat 84,75 triéu tdn (77,65 triéu
tan khai thac trong nude va 7,10 triéu tan khai thac & nwde ngoai). Hién nay, hang nam, Viét
Nam khai thac khodang 11 triéu tdn dau tho (ndm 2020 13 11,45 triéu tdn, bao gom 9,65 triéu
tan trong nude va 1,8 tri€u tan & nuwde ngoai, nam 2021 khai thac 10,97 tri€u tan, bao g0m 9,1
triéu tan trong nuwde va 1,87 tri€u tdn & nude ngoai). Ngoai mo Bach HE, mOt s6 mo dau dang
duoc khai thac c6 san lwgng cao 1a mo Rang Pong (khai thac tirndm 1998 véi san luong
khoang 40 000 thung/ngay), mo Hong Ngoc (khai thac tir nam 2004 v&i san lwong khoang 25
000 - 30 000 thiing/ngay). mo Su Tt Vang va mo Su Tt Nau (déu duwoge khai thic tir nim 2014
vGi san lwong mOi mO khodng 5 000 thung/ngay),...

Cung véi viée khai thac dau khi, Viét Nam tirng bude phat trién cong nghiép loc hoa dau, dién
hinh nhu viéc xay dung nha mdy 1oc ddu Dung Quat (Quang Ngii) - cong sudt khoang 6,5 triéu
tan/nam - vao nam 1998 va cho ra sdn phdm thwong mai dau tién vao ngay 22/2/2009, nha



mdy 1oc dau Nghi Son (Thanh Hod) dugc xay dung vao thang 10/2013, cong sudt 10 tri€u
tdn/nam, bat dau cho sdn phdm thwong mai vao thang 5/2018,...

Hién nay, Viét Nam hang nam tiéu thu khoang 20,5 - 21 tri€u tan xing, dau, LPG; trong d6
khodng 58% 1a dau diesel, 36,5% xang va 5,5% la cc loai khac (dau Itra, dau dot, xing phan
luc, LPG,...). Hai nha médy loc dau Dung Quat va Nghi Son chi cung cdp dugce khoang 70% nhu
cau tiéu dung xang, dau trong nurde. Ngoai ra, cac nha may khi ngung tu (condensate) nhu
PVO11 Phu My, Sai Gon Petro,... san xudt moi nam khodng 600 000 m3. Cung v&i su phat trién
kinh t€ cla dat nudc, lwong dau mo dugce tiéu thu clia Viét Nam d4 ting nhanh vao nhitng nim
gan day (riéng cac nam 2020, 2021, lwong dau mo tiéu thu gidm do dnh hudng clia dich Covid-
19). Hinh 9.2 bi€u dién mitc tiéu thu xang dau & Viét Nam giai doan 2010 -2021 (don vi tinh:
thung/ngay).

600

500

400

300

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Hinh 9.2. Tiéu thu dau mo & Viét Nam giai doan 2010 — 2021

(don vi tinh: thing/ngay)*!
) EM cO BIET

Mo Bach H6 1a mo6 dau 16m nhat & Viét Nam véi trir lwong khodng 175 - 300 triéu tan. MO
Bach HG c6 d0 sau khoang 50 m, nam & vi tri dong nam, cach bo bi€n Viing Tau khodng 145
km. S&n Iwong dau khai thac tir mo Bach HO chi€m hon 80% tdng lwong dau khai thac duoc &
Viét Nam.

/
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N4 1. Tim hi€u va cho biét cac nha may loc ddu Dung Quat va Nghi Son hién nay cung cap
nhiing sdn ph&m chti yéu nao.

/II/ SAN XUAT DAU MO VA VAN PE MOI TRUONG

Viéc thim do va khai thac dau khi gay xdo trOn moi trueong xung quanh, tir d6 c6 thé lam moi
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truong bi bién doi tiéu cye. Céc tac hai dé thay gom x6i mon, sat dat, 6 nhiém dat, 6 nhiém
nude ngdm va nude mat,... Viée d0t khi ddng hanh khi khai thac dau thé khong chi gay lang phi
nguOn nang lwong twrnhién ma con thai vao moéi trixong mot lwong 16m khi gay hi€u Grng nha
kinh nhw co, CO2.

Cung v6i do, cac phu gia str dung trong qua trinh khai thac ddu nhw phu gia dé lam tang ap luc
trong mo dau, phu gia khir nhii twong dé tach dau khoi nude,... déu la cac chat c6 tiém ning



gay 6 nhiém moi treong. Bén canh d6, mOt s6 hop chat chira nitrogen nhu pyridine, quinoline,
picoline,... dwoc bao cdo la cic chat 6 nhiém lién quan dén dau thoé. Chung hoa tan va di chuyén
trong moi trirdng nwde tir d6 xAm nhép va tich tu trong co thé cac sinh vat séng trong moi
truong nude. Viée thay d6i cAnh quan, suy gidm ngudn nude, 6 nhiém dat va nude & cac khu
vire xung quanh mé dau dnh huwdng manh dén sw da dang sinh hoc: nhiéu ddng thuce vat bi
suy thodi hodc tham chi tuyét chling do diéu kién s6ng bi thay d6i.

Sw cO tran dau tir mO dau, tau chd dau duwoc xem la thdm hoa moi trirong. Luwong dau thoit ra
tlr céc tai nan nay c6 thé tlr vai tram tan dén vai tram nghin tan.

Dau moO nhe hon nude, khong tan trong nude, ndi trén bé mat nuwde va che ph hang triam,
hang nghin km2 mat bi€n. Ham luwong dau trong nude ting va 16p mang dau che phll lam gidm
trao d6i oxygen gilta khong khi va nurGe, lam can cin diéu hoa oxygen bi ddo 10n. Ciing véi do,
cac chdt ddc c6 trong dau lam bién doi, pha huy cdu tric t€ bao sinh vét. Tl d6, 16p dau tran cé
th€ giét chét chim bi€n, ddng vat c6 v, dOng vat giap xdc, ca va cac sinh vat khac trong khu
vire ma né phti 1én va th&m chi &nh hudng trong mot thoi gian dai.

Ki€m soat si o tran dau rat kho. Trude tién, cAn han ché sirlan ra xung quanh clia dau, sau
d6 1a thu gom bang cach bom, hit, vOt hodc st dung cac vat liéu cé kha nang thdm hut dau,...
Thu gom va xtr1i dau tran mat rat nhiéu cong stc va doi hdi nhitng phuong phép, trang thi€t bi
dac biét.

Hinh 9.3. Sir dung rao chin dé thu gom va xir li dau tran

T&t ca nhitng van dé d6 doi hdi viéc sdn xudt dau khi phai tuan thu chat ché cic quy dinh vé
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an toan trong khai théc, van chuyén dau mo cling nhu chuan bi cac di€u kieén can thiét dé san
sang Ung pho, gidm thi€u tac hai do s c6 trong sdn xudt, van chuyén.
Cung vOi nhiing tac dOng trure ti€p dén moéi trirdng sOng, viéc di dan, hinh thanh nhitng khu
vire dan cir mGi xung quanh khu vire khai théc kéo theo nhitng van dé€ vé kinh t€ x4 hoi (an
ninh xa hoi, trrtong hoc. bénh vién, cac nganh dich vu,...) ciing 1 nhitng anh hudng dén tir san
xudt dau khi ma chinh quyén, don vi dau tw phai tinh t6i.



Thim do dau khi 12 hoat d0ng tim ki€ém md dau, mo khi tw nhién tOn tai trong long dat.
Phuong phap dia chdn thudng dwoc str dung trong hoat ddng tham do nay. Nguyén tac clla
phuong phap nay la séng am di qua vat chat (dat, da,...) khac nhau sé cé thoi gian phan xa khac
nhau. Tl thoi gian phdn xa clia séng am sé xac dinh duoc cdu tric dwdi long dat. Khu vire cé
tiém niang sé duoc khoan dé€ xic dinh sur c6 mat clla dau hodc khi. Tham do diu khi 1a hoat
d0ng c6 nhiéu rui ro va ton kém: mot giéng khoan nong thong thuong ciing tiéu ton 10 - 30
tri€u USD, trong khi giéng sau c6 thé tiéu tén tGi 100 triéu USD.
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t\a—/ Viéc khai thac va vin chuyén dau khi c6 thé d&n tGi nhitng dnh hudng tiéu cue nao déi
vGi moi treong? Lam thé nao d€ ngan nglra va gidm thiu cac &nh hudng d6?
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“ 2.C6 thé str dung giai phap nao dé€ han ché swrlan ra xung quanh clla dau khi xay ra
st cO tran dau trén mat bién?

P rconer

D& tham hut dau loang, ngudi ta c6 thé str dung céc vat liu c6 kha nang thdm hut dau cao
nhu cellulose, polypropylene,... Dac biét, d€ tang kha niang th&m hut, cac vat liéu nay hién nay
duwoc ché tao tir dang soi nano véi kich thude khoang 1 - 1 000 nm.

/1v/ MOT SO NGUON NHIEN LIEU THAY THE DAU MO

1. Than da

Cung véi dau mo, than d4 14 nguon nhién liéu ho4 thach da va dang dwoce st dung rong rai &
nhiéu nude trén thé gidi. Than d4 cling dugc hinh thanh tlr thure vat bi chén vii trong long dat,
trai qua cac giai doan tur than bun, chuyén ho4 dan thanh than nau (con goi la than non, lignite)
rOi thanh than béan bitumen (than lignite den), sau d6 thanh than bitumen hoan chinh
(bituminous coal hay than m&) va culi cung la than d4 (anthracite). bay la qué trinh bi€n d6i
phitc tap bao gdm bién d6i vé sinh hoc va ca bién d6i vé dia chat xay ra trong thoi gian dai
(hang triéu nam) trong long dat.

T6ng lwong than khai thac duge clia thé gidi nam 2021 1a 7 889 triéu tan. Trong d6, qudc gia
khai thac than nhiéu nhat 13 Trung Qudc vdi 3 925 triéu tan, tiép theo 1a An DO v6i 793 triéu
tdn. Nhu cau tiéu thu than nam 2022 duoge du bao sé tang 0,7% so vOi nam 2021 va dat khodng
8 ti tan.

Than c6 thé duogc d6t chay truc ti€p d€ cung cap ning lwong hay dé cung cap hoi cho cac
tuabin trong cac nha may nhiét dién. Than ciing c6 thé dwoce xtr li dd chuyén hoa thanh khi than
(bao gom khi than khé va khi than wét), lam nhién liéu trong dan dung va trong san xudt. Ngoai
ra, than ciing dwgc xem 14 nguyén liéu ctia nhiéu qu4 trinh luyén kim.

Khai thac va dot nhién liéu than gay 6 nhiém moi trrong, anh hudng nhiéu dén sttc khoe con
ngudi. Bui bén, sat 1& dat dai la nhitng tac dOng dé thay nhat tir viéc khai thac than. DOt chay
than cho san xudt dién gay ra lwong khi thai carbon dioxide gan gap doi so vdi str dung khi tw
nhién dé san xudt luong dién d6, dong thoi con tao ra moOt lwong 16m xi than. Ngoai ra, sulfur
dioxide sinh ra khi d0t than, ammonia va nhura than sinh ra trong qué trinh luyén c0c,... ciing



dwoc xem 12 nhitng tac nhan gay dnh hudng manh mé dé€n moi trrdong. Vi thé, hién nay, nguoi
ta 6 xu huéng han ch€ dan viéc str dung than d4 1am nhién liéu va cung cap ning luong.
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~—" 3. Visao viec tim ki€ém céc nguOn nguyén lieu thay thé cho dau mo dang ngay cang
duwoc quan tam & tat ca cac nuwde trén thé gidi?

ST

Than d4 & Viét Nam dwoc khai thac chll yéu & Quang Ninh vGi ba khu vire chinh 12 Ha Long,
cam Pha va Ubng Bi - Pong Triéu. Phan 16n than & day thude loai anthracite v6i trit lwong
khodng 3,6 ti tdn. Than Quang Ninh dwoc danh gia c6 chat lwong cao, it 1an tap chat, phan
tram carbon 6n dinh & mitc trén 80%.

2. Khi thién nhién

Khi thién nhién duoc tich tu trong cdc mé va dwge khai thac béng cach khoan mo, trong tur nhw
vGi dau the, sau d6 duge van chuyén chll yéu bang duong 6ng dén noi ché bién va tiéu thu.
Thanh phan cua khi thién nhién cht1 yéu la methane va ethane. Khi thién nhién duogc st dung
chll yéu lam khi 0t trong dan dung va trong cong nghiép.

Hién nay, khodng 25% nhién liéu ctia thé gidi duwgce cung cdp tir khi thién nhién v6i khoang
150 km3 duoc tiéu thu hang nam. Cac nude cd trit lwong khi thién nhién 16n 1a: Nga (khodng 47
600 km3, chi€m 25,02% trit lwgng toan thé gidi), Iran (29 600 km3, chiém 15,57% trit lwong
cua thé gidi), Qatar (25 800 km3, chi€m 13,39% trit lwong cuia thé giGi),... Khi thién nhién duoe
xem la nhién liéu ho4 thach sach nhat so v&i ddu mo va than d4 (do tao it khi thai carbon
dioxide hon khi ch4y). Tuy nhién, mOt s6 khi thién nhién cé chita hydrogen sulfide gay ddc hai;
dOng thoi viéc khai théc khi thién nhién ciing gay sut, Iin lJam anh hudng dén méi trudng sinh
thai.
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L'/L Dia phuong em c6 st dung than 1am nhién liéu khong? Viéc str dung than lam nhién
liéu gay ra nhiing tac hai gi d€n moi triong? P& xudt mOt sO nhién liéu thay thé phi hop.

ST

Cung vGi khi thién nhién, hién nay nguoi ta c6 xu huwdng st dung biogas - khi tao ra tir swrlén
men cic phu phdm hitu co duwdi tac dung clia vi sinh vat trong di€u kién yém khi - lam nhién
liéu trong gia dinh va trong céc trang trai. Trung binh 1 kg phan bo c6 thé tao duge 20 - 35 lit
biogas, 1 kg phan lon c6 thé tao dwoc 40 - 50 lit biogas. 1 lit biogas c6 gia tri nhiét twong duwong
0,4 gam dau diesel, hodc 0,6 gam xiing, hoac 0,8 gam than.

ST

Ethanol dwgc sdn xudt chll yéu bang cach hydrate hoa ethylene va 1én men tinh bot, duong.
Ethanol sén xudt tir tinh bt, dwong 1a loai nhién liéu sinh hoc va 1a ngudn nhién liéu c6 thé tai
tao. Cellulose duoc xem 1a nguyén liéu t6t d€ sdn xudt ethanol trong twong lai.



Hién nay, ethanol da duoc str dung dé thay thé mot phan xing trong ddng co v4i ham luong
ethanol pha vao xing & muc 5 - 10% va nguoi ta khong ngirng nghién ctru dé nang cao ham
luong ethanol trong xang ma khong lam anh hudng dén dong co.

3. Pa phién

D4 phién dau hay d4 phi€n, d4 dau l1a loai d4 tram tich chita cdc hgp chat hitu co vugt qua 2%
trong lwong clia d4. Kerogen hay céc chat hitu co trong d4 phién 1a nhitng chat cé khoi lwong
phan tir16n va hdu nhw khéng tan trong dung méi hitu co thong thuong. Kerogen ciing duoc
ché bién thanh dau thé t6ng hop nhung qua trinh xtr li nay doi hdi chi phi cao hon va ciing tac
d0ng xau dén moi trrong nhiéu hon so véi ché bién dau thé. P4 phién tich tu & nhiéu noi trén
thé gidi nhung nhi€u nhat 1a @ My (chiém khodng 62% trit lwong clia thé gidi). Neu tinh ca My,
Nga va Brazil thi cdc nuGe nay chi€m tGi 86% trit lwong da phién c6 thé khai thac dau clla toan
thé gidi. Trit lwong dau thé thu duge tir d4 phién wde dat khodng 2.8 dén 3,3 nghin ti thiung,
hon han trit lwong d4u tho truyén thong wéde dat 1,317 nghin ti thung. Sw phat trién clia cong
nghé hién dai cho phép qu4 trinh ché bién dau tir da phi€n ngay cang hiéu qua, trd nén canh
tranh v6i dau tho, dac biét & nhitng giai doan gia dau thé tang cao va cang tré'nén cé y nghia
d0i véi cac nurde va khu vire ma nguodn ning lwong phu thudc vao bén ngoai.

4. Hydrogen

Hydrogen duoc xem 1a nhién liéu cuia twong lai: hydrogen cé trong thanh phan ctia nuGe va dot
chay hydrogen lai tao thanh nude nén hydrogen vira 1a nhién liéu sach, vira 1a ngudn nhién liéu
v6 tdn. Hwéng nghién cru st dung hydrogen lam nhién liéu dang dwoc xem 14 mOt nganh cong
nghé mdi v6i nhiéu trién vong. Hién nay, hydrogen duoc str dung trong pin nhién liéu va cho
d0ng co dot trong. Hydrogen nhién liéu dugc san xudt chl yéu tir methane hodc than (khoang
95% luong hydrogen hién nay duwoc sdn xudt tr cic nguyén liéu nay). Ngoai ra, hydrogen con
dwoc tao ra bang cach dién phan nude.

Hydrogen k&t hop véi oxygen tao thanh nuwde va gidi phdéng ra ning luwong. Nang luong nay
duwoc st dung hiéu qua trong pin dién hoa hodc giai phéng ra & dang nhiét lwong khi d0t chay.
N#ng luong chdy clia 1 kg hydrogen trong d0ng co twong duong véi ning luong clia 2,8 kg
gasoline, song hydrogen chi€m th€ tich 16n va can duoc luu trit & dang khi nén. Theo Co quan
Ning lwong Tai tao Qudc t&€ IRENA, tir nam 2019 cac phwrong tién giao thong hang nhe chay
bang pin nhién liéu (FCEV) c6 ngudn goc hydrogen duge dyr bdo sé ting trudng nhanh va sé
chiém khodng 4% linh vire van tai vao nim 2050.

Q)
“ 4. Dau mo, than d4, khi thién nhién, d4 phién déu thuQc loai nhién lieu hoa thach va
ching duge x€p vao nhém "cdc ngudn nang lwong khong dwge tai tao". Gidi thich vi sao ching
thudc nhém nay va k€ tén mot s6 nguon nang lwong tai tao dwoc ma em biét.

ST

Trong tw nhién, mot s6 khi nhw methane, ethane,... c6 thé k&t hop véi nude trong diéu kién dac
biét (4p sudt cao trén 30 bar va nhiét d0 thap dudi 0°C) tao thanh bing chay (natural hydrate
hay gas hydrate). Bang chay tOn tai & dang ran, giong nhw con kho. Biing chay cung cdp nhi€u
nang lwong (ct 1 m3 bang chay gidi phong khoang 164 m3 methane), hon nita khi tir bang chay



lai sach, khong 1an tap chat nén khong gay 6 nhiém méi trirdng, ca trong khai thac va st dung.
C6 khodng trén 90 qudc gia trén thé gidi s& hitu ngudn tai nguyén nay, trong d6 Canada, My,
Trung Quéc, An D9, Nhat Ban la nhiing qudc gia c6 trit lwong 10n nhat. Trit lwong bang chay
trén thé giGi dwoc dur bao khodng tir 280 nghin ti dén 2 800 nghin ti m3.
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- San xudt dau mo cé vai trd quan trong trong nén kinh t€ qudc dan, khong chi cung cap nhién
liéu cho san xudt, giao thong,... ma con cung cap nguyén liéu cho hoa dau.

- San xudt dau mo gay anh huwrdng 1é6n dén moi tredng nén can duge tuan thli nghiém ngat cac
quy dinh v€ an toan sdn xudt va van chuyén dé gidm thi€u 6 nhiém.

- Nhién liéu ho4 thach, trong d6 c6 ddu mo 1a hitu han va khong thé tai tao, do d6 bén canh
viéc khai théac va sit dung cdc ngudn nhién liéu truyén thong (than d4, khi thién nhién), can
quan tam phat tri€n cac ngudn nang lwong mai (da phién, hydrogen,...) d€ phat trién bén vimng.

BAI TAP

Bai 1. Vi sao dau mé duge xem 1a nguOn nhién li€u quan trong clia thé gidi hién nay? Tim dan
chitng d€ chirmg minh nganh cong nghiép ddu mé da gop phan quan trong vao viéc phat trién
kinh té& ctia Viét Nam trong nhitng nim qua.

Bai 2. Hydrogen c6 thé duoc str dung nhuwr1a mdt loai nhién liéu. Gii thich vi sao nhién liéu
hydrogen it gay anh hudng téi méi trueong hon so vGi nhién liéu hod thach.



