Chuyén dé 1: PHAN BON

Bai 1: GIOI THIEU CHUNG VE PHAN BON

MUC TIEU

« Trinh bay duoc phan bén 1a sdn phdm c6 chiic ning cung cap chat dinh dudng cho cay trong
hodc c6 tac dung cai tao dat; viéc sit dung phan bén phu thudc vao cac loai cay trong, thoi gian
sinh trudng clia cay, viing dat khac nhau.

+ Tim hi€u duoc théng tin vé mdt sd loai phan bén dwge dung phé bién trén thi truong Viét
Nam.

" Vai tro cta phan bén gép phdn nang cao ndng sudt cdy trong da duoc duc két dua trén kinh
nghiém ctla nguoi nong dan bang cau ca dao: “Nhdt nudc, nhi phan, tam cdn, tit gibng”. Em da
strdung hodc da biét nhiing logi phdn bén nao?

/1/ GIOI THIEU VE PHAN BON

1. Khai niém va phan loai

Phan bén 1a sdn phdm c6 chiic nang cung cap chat dinh dudng cho cay trong hodc o tac dung
cdi tao dat. Cay trong can chat dinh dudng d€ phat tri€n giéng nhw con ngudi cdn dinh dudng
dé song. Thi€u cac chat dinh dudng nay, cay trong s& kém phat tri€n, bi bénh, thAm chi bi chét.
Céc chat dinh dudng thiét yéu cho su sinh trudng va phat trién cla cay trong dwoc phan loai
theo ham lwong cac nguyén t0 hoa hoc trong cay.

Nhém nguyén t6 da luong 1a nhém céc nguyeén t6 chi€m khoi lwgng twong do6i 10n trong thanh
phan chat kho thuc vat (> 1000 mg/kg). Nhém nguyén t0 nay gOm: nito' (nitrogen),
phosphorus, kali (potassium).

Nhoém nguyén t6 trung luong 1a nhém cac nguyeén tO chi€m khoi lwong vira phai trong thanh
phan chat khé thue vat (100 - 1000 mg/kg). Nhém nguyén tO nay gom: calcium, magnesium,
Iwru huynh (sulfur).

Nhém nguyén t6 vi luong 1a nhém cic nguyén td chiém khoi lwgng rat nho trong thanh phan
chat kho thuc vat (< 100 mg/kg). Nhém nguyén t6 nay gom: boron, ddng (copper), sat (iron),
chlorine, manganese, nickel, natri (sodium), molybdenum, kém (zinc),...

Dura vao ngudn goc tao thanh, phan bén duoc chia lam hai loai chinh: phan bén vé co'va phan
bon hitu co. Phan bén vo co c6 ngudn goc tir nhitng sdn phdm hod hoc v6 co chita cic chat dinh
dudng can thi€t cho cay trong, duoc san xudt theo quy trinh cong nghiép. Vi du: phan kali
(chira nguyeén t6 K), phan dam (ch(ta nguyén t0 N), phan lan (chita nguyén t6 P), phan NPK
(chita ba nguyén t0: N, P, K). Phan bén hitu co c6 ngudn goc tir nhiing chat hitu co, cac chat
thai hitu co duoc ché bi€n, pha trdn, 1én men va c6 thé b sung them khoang chét.
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Hinh 1.1. Cac nhém nguyén té dinh duéng can thiét cho céy tréng

2. Vai tro cua phan bén

Phan bén dwoce thém vao dat lam tang d0 phi nhiéu ctia dat hodc duoe twdi truc tiép vao 14,
than cay nham b6 sung chat dinh dudng dé cay trong phat trién t6t. Viée st dung phan bén dé
cay sinh trudng, phat tri€n va cho nang sudt cao la cach ma con ngudi can thiép vao vong tuan
hoan clia vat chat trong dat. Do vy, viéc st dung phan bén chinh 14 diéu khién vong tuén
hoan c4c chat dinh dudng trong dat va cdi thién dinh duwdng clia cay trong.

TOt ca cac nguyeén tO dinh dudng c6 trong cic loai phan bén déu duge tim thay trong tunhién.
Ngudn nguyén t6 dinh dudng phd bién nhat trong phan bon la nitrogen, phosphorus va
potassium. Nitrogen c6 ngudn gdc tir khong khi, nhung cay trong khong thé 18y nitrogen truc
ti€p tir khong khi ma can phdai hdp thu qua ré tlr dat. Potassium c6 trong nwdc bién, hd va
trong tro dot cli hodc rom, ra. Phosphorus c6 ngudn gbc tir d4 (vi du: calcium phosphate)
khong hoa tan, khong st dung ngay cho thure vat, thidng phai ché bién thanh dang khac d€ cay
c6 thé hdp thu duwge bang cac qué trinh hoa hoc.

Trong thuc tién trong trot truyén thong & Viét Nam, nong dan thuong bén cac loai phan &
dang tan hodc khong tan theo tlrng thoi ki sinh trurdng clia cay trong.

Phan dam cung cdp nitrogen (N), 14 nguyén t0 cé trong thanh phan clia cac protein,
chlorophyll, amino acid, enzyme, vitamin cla thuye vat. Phan dam thuc ddy qué trinh ting
trudng cla cay, giup cay dé nhanh khoé, ra 14 nhiéu, c6 kha ning quang hop tot,... lam ting
niang sudt cay trong.

Phan 1an cung cdp phosphorous (P), rat can cho qua trinh kién tao nén hoat chat hinh thanh
mam hoa, dé nhanh, phan canh, ra hoa, ddu qua va phat trién bd ré va giup cho cay chdng duoc



lanh, chOng duge néng. Phan 1an con ¢ tac dung dém, 1am cho cay chiu duwoe moi truong chua,
kiém.

Phan Kkali cung cdp potassium (K), gitp cay thic ddy qua trinh quang hop va van chuyén san
phdm quang hop vé co quan du trit nén 1a yéu td dinh dudng quan trong doi véi cay 18y cu,
1ay dudng. Potassium anh hudng 16n dén chat lwong sdn pham.

Ngoai ra, potassium con lam ting kha ning hut nwde ctia bd ré, tang stc chiu han, chiu rét,
chOng chiu sau bénh.

Phan bén vi lwong chta cac nguyén t0 dinh dudng vi lwong (B, Zn, Fe, Cu, Mn, Mo, Cl,... )« Pay
la nhitng nguyeén t6 cay trong can rat it nhung khong thé thiéu trong sudt qué trinh sinh
trung.

Phan bén lam ting kha ning chOng chiu cla cay trOng v6i sau bénh, diéu nay sé lam giam suw
phu thulc clia cay trong vao cic loai thubc diét con trung, thude diét cO, cay trOng sé manh
kho@ va cho niing sudt cao hon. Ngoai ra, phan bén con cai thién kha ning gilt nwée clia cay va
tang d0 sau clia ré.

Mbi loai cay trong va ting giai doan phat trién cla cay trong c6 nhu cau chat dinh dudng khac
nhau. Mat khac, can can cir vao dac di€m dat trong chlta ham luwong cac chat dinh dudng khac
nhau, méi truong khac nhau dé lua chon chting loai, lwong phan bén va thoi diém bén phan
thich hop.

V&inhitng viing ddt trong bi nhiém méan va nhiém pheén dan dén suy gidm ning sudt cay trong
thi str dung phan boén vi sinh vAt va enzyme c6 tac dung chuyén hoa cac hop chat kho tan, khé
hdp thu trong dat thanh nhitng chat ma cay trong dé hdp thu hon.
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1. Phan bén cé vai tro gi d0i voi dat va cay trong?
2. Nguyeén tO nao sau day khong phai 1a nguyén t0 dinh duwdng thi€t yéu cho cay troOng?
A.Nitrogen.  B.Platinum. C. Phosphorus. D. Kali.

3. Nhu cau phan bén clia cay trong & cac thoi Ki phat trién

Tim hi€u mot vai loai phan bén phd bién thuong duoe st dung & Viét Nam. Cac loai
phan bén nay cung cdp nguyén t0 dinh dudng nao cho cay trong va duoc bén vao thoi ki phat
tri€n nao clla cay?

MOi loai cay trong c6 nhu cAu dinh dudng khac nhau d6i véi ting giai doan phat trién.

TU nhu cau cla cay, diéu kién cu thé clia dat trong, diéu kién twdi tiéu va muyc tiéu trong cay
ma quyét dinh st dung phan bén nhu thé nao.

Vi du: cay ngo duge trong pho bién tai Viét Nam. Ngo 1a cay ngan ngay, séng duoc trén nhiéu
loai dat khac nhau va thich nghi v4i nhiéu di€u kién thoi tiét khac nhau.



Bang 1.1. Nhu cau dinh duéng cla cay ngé

Loai phéan Phan dam Phan lan Phan kali Phan vi lwong
Nhu céu 80— 150 kg/ha 60— 90 kg/ha 60 — 90 kg/ha lwreng rat nho
SNRHHE 50 ngay dau I6n vot dén

Giai doan fcay3—41la tat ca cac giai doan

dénlictrd ooy | (G O-1219) chin stra

gitip céy tré nhiéu tao cac enzyme,

tdng nang suat y tang kha o e
\ai tro va chit Iwrong h”ua, c@o bép Eo, - nang chiu sau wltamlr-'l,tang su:rc chi::ng
hat tang nang suat va bénh rét, chiu han, ting nang

chét lwgng hat sudt va chét lwong hat

D& quyét dinh lwong va loai phan bén cho ngd can cin clt vao cac yéu to:
- Nhu cau va ddc di€m hut chat dinh dudng theo tirng giai doan phat tri€n clia cay;

- Dac diém, tinh chat clla dat (dat bac mau ngheo dinh dudng, c6 kha nang gilt dinh dudng
kém hay dat phu sa giau dinh dudng, c6 kha ning gilt dinh dudng trong dat tGt hon);

- GiOng ngo;
- Pdc di€m cuia loai phan bén;
- Ché d0 luan canh, xen canh;

- Piéu kién khi hu, thoi tiét.

1. Hay tim hi€u vé mot loai cay duoc trong phd bién & dia phuwong em va cho biét:
a) Cac giai doan phat trién clia cay tir khi gieo hat dén khi thu hoach.
b) Nhu cau vé céc loai phan bén cho tlng giai doan phat trién clla cay dam bao ning sudt cao.

2. Hay quan sat mOt s nhén trén vo bao bi dung phan bén va cho biét thanh phan cac chat cé
trong loai phan bén nay. Tim hi€u va cho biét loai phan bon nay duoc st dung nhw thé nao déi
vOi cay trOng dac thu & dia phwrong em.

/11 MOT SO PHAN BON THONG DUNG O VIET NAM
1. Phan dam

Phan dam cung cap cho cay trOng nguyén t0 dinh dudng nitrogen & dang ammonium NH4(+),
nitrate NO3(-). Phan dam duoc st dung & dang ran, chiing hit &m manh va tan trong nude.

2. Phan lan



Phan lan cung cdp cho cay trong nguyén t0 dinh dudng chinh la phosphorus dwdi dang ion
phosphate (PO4 (3-) ). Phan lan 1a mOt trong nhiing yéu td quan trong gitp thic ddy manh cac
qua trinh sinh trudng, phat tri€n clia cay. Thi€u hay thira lan déu d€ lai hAu qua khong t6t cho
cay trOng.

3. Phan kali

Phan kali thuong 1a cac mu6i chita nguyén t6 kali. Cac loai phan kali thudng diing d€ boén thuic,
Ion K+ khuéch tan chdm ra xung quanh theo ca chiéu sau va chiéu ngang.

V&i nhitng cay man cdm véi kali can bén 16t trwde khi trong bang sylvinite (khoang chat chia
potassium chloride (KCl) va sodium chloride (NaCl).

4. Phan hon hop NPK

Phan hon hop NPK cung cdp cd ba nguyén t6: N, P, K cho cay trong, duwoc ché bién phu hop voi
ting loai dat, ting thoi ki bon phan, ting loai cay trong. Do d6, sdn xudt phan bén hon hop
phai di sau viing quy hoach san xudt. Thong thuong cac loai phan NPK dwoc sdn xudt bang
cach tao ra bun ammonium phosphate, mu0i ctia kali dwoe thém vao trude khi tao hat hodc
bén lét.

5. Phan bén htru co’

Phan bén hitu co 14 loai phan bén cé cdc hop chat hitu co chita cac chat dinh dudng can thiét
cho cay trong. Phan bén hitu co g0m céc loai: phan bén hitu co truyén théng, phan hitu co'sinh
hoc, phan hitu co khoang.

Trong thoi gian gén day, sw phat trién cac moé hinh trang trai tip trung 16n da thay d6i manh
mé phuong thitc san xudt va cach st dung phan bén. Nhiéu trang trai tan dung chat thai chian
nuoi dé ché tao phan bén hitu co.

Jemco sier

PO dinh dudng ciia phan bén

PO dinh dudng clia phan bén la dai lwong diung d€ danh gia ham lwong chat dinh dudng cé
trong phan bén.

PO dinh dudng clia phan dam, phan lan va phan kali 1an lwot 1a phan tram vé khoi luong clia
N, P205 va K20.

&

3.0 Viét Nam c6 mOt sO phan bén NPK sau: NPK 30-10-10, NPK 20-20-15,...

Hay cho bi€t y nghia clla cac con sO nay.



- C4c nguyén t0 dinh dudng da luwong: N, P, K.

» C4c nguyen t0 dinh dudng trung lwong: Ca, Mg, S.

- C4c nguyén t0 dinh dudng vi lwong: B, Zn, Fe, Cu, Mn, Mo, CL,...

- Vai trd cia phan bén: cung cap chdt dinh dudng cho cay trong, cdi tao dat.

+ Cach str dung phan bén: b8 sung cac nguyeén t6 dinh dudng véi liéu lwong phit hop; bén phan
theo tlrng thoi ki sinh trdng clia cay trOng, tirng loai dat.

» MOt s6 phan bon théng dung & Viét Nam: phan dam, phan lan, phan kali, phan hon hop NPK,
phan bén hitu co.

Lua chon va st dung mOt cach hiéu qud, an toan cic loai phan bén vo6 co, hitu co trong viée
trOng cay canh hay cay nong nghi€p & gia dinh va dia phuong.



BAI 2: PHAN BON VO cO
MUC TIEU

« Phan loai dugrc cac loai phan bén vé co: phan bén don, da lugng hay con goi 1a phan khoang
don (dam, lan, kali); phan bén trung lwong; phan bén vi lwrong; phan bén phitc hop; phan bén
hon hop.

- M6 t& duoe vai tro cila mOt sO chat dinh duwdng trong phan bén vé co can thiét cho cay trong.
- Trinh bay dugc quy trinh sdn xudt mot s loai phan bén vo co.

» Trinh bay dugc cach st dung va bao quan mot sO loai phan bén thong dung.

6Ph(zn bén vé co duoe sdn xudt cong nghiép tai cdc nha mdy. Bén canh dé, mot s6 hop chdt
V0 co c6 sdn trong tu nhién ciing duoc ding lam phan bén. Hay ké tén mot s6 loai phdn bon vo cor
ma em biét.

/1/ PHAN LOAI PHAN BON VO cO

Phan bén vo co duge phan loai dya vao ngudn goc, s6 luwong nguyeén t6 dinh dudng hodc ham
luong clia nguyén t6 dinh dudng trong thure vat.

Bang 2.1. Phan loai phan bén vé co

Tiéu chi phan loai Phan loai, vi du

— Phan bén don: chira mét loai nguyén té dinh dudng co ban (N, P,
K) nhu phén dam, |an, kali.

S6 lwgng — Phén bén hén hgp hedc phirc hep: chira nhiéu loai nguyén té dinh
nguyén té dudng co ban.
dinh dudng Phan hén hep (hén hep cac loai phan trén véi nhau), vi dy phéan
co ban NPK Ia hén hgp (NH),HPO, va KNO,.

Phan phtrc hop (cac nguyén té dinh dudng két hop véi nhau vé mat
hoa hoc) nhu phan ammephos (NH,),HPO,....

— Phan bén da lwgng: chira cac nguyén té dinh dudng ma cay tréng

Ham Iugng cua cén voi lugng Ién nhu dam, Ian, kali.
nguyén té — Phan bén trung lwong: chira cac nguyén té dinh dudng ma ciy
dinh duéng tréng can véi lugng vira phai nhu caleium, magnesium, sulfur.
trong thure vat — Phan bén vi lwgng: chira cac nguyén té dinh dudng ma cay tréng

cén véi lugng rat nhé nhu boron, zing, iron, manganese,...

&

a) Potassium chloride (KCl);
b) Calcium dihydrogenphosphate (Ca(H2P04)2);
¢) Ammonium sulfate ((NH4)2S04);

1. Phan loai cdc phan bén sau dyra vao Bang 2.1:



d) Ammonium dihydrogenphosphate (NH4H2P04).

/11/ VAI TRO CUA MOT SO NGUYEN TO DINH DUONG TRONG PHAN BON VO CO

Bang 2.2. Vai trd cia mot s6 nguyén té dinh dudng déi véi cay tréng

Nguyén t&

Vai tro véi cay tréng

Mguyén t6 da luong

Niter (nitrogen)

Nitrogen (N) Ia thanh phan chinh cua protein, nucleic acid va nhiéu
chat hiru co khac clia cay trong.

Nguyén té nitrogen gidp kich thich su sinh trrémg, ting ham luong
protein cta thue vat, giup cdy phat trién nhanh, cho nhigu ¢, qua, hat.

Photpho
(phosphorus)

Phosphorus (P) c6 trong ATP(1), 1a chdt mang néng lrong va chuyén
hoa nang lurgng mat tréi thanh nang Iwrong dur trik trong té bao thure vat.
Nguyén té phosphorus gilp tang curéng sy phat trién day di cla ré,
tang kha nang chiu han, kich thich swr dé nhanh, nay choi, hinh thanh
mém hoa, phat trién qua non,. ..

Kali (potassium)

Potassium (K) tham gia qua trinh chuyén hod nang luong, dong hod
cac chét trong cdy, xtc tién qua trinh quang hop.

Nguyén té potassium giup thic day nhanh qua trinh tao ra céc chat
dudng, chat bat, chat xo, chat dau, tang cwéng kha ndng chéng rét,
chéng sdu bénh va chiu han cda cay....

Nguyén t6 trung lugng

Calcium (Ca) la thanh phén céu tao mang té bao, hoat hoa nhiéu
enzyme.

Calcium : ; : A i
Nguyén té calcium déng vai tro kich thich ré cay phat trién, giup hinh
thanh cac hop chit tao mang té bao, lam cay cirng cap hen, ...
Magnesium (Mg) cé trong thanh phén cua chét diép lyc, c6 kha nang
hoat hoa nhiéu enzyme.

Magnesium Magnesium dong vai tré quan trong trong qua trinh quang hop,

téng hop carbohydrate, lipid, protein trong cay, lam cho |4 cay
xanh va day hon,...

Luru huynh (sulfur)

Sulfur (S) ¢6 trong thanh phén protein.

Sulfur cén thiét cho qua trinh quang hop, hé tre hip thu khi carbon
dioxide dé tao thanh duéng, ting ham Iwgng chét diu cho mét sb
loai cdy (lac, virng, hudng duong,...)....

(1) ATP la viét tét cla tir tiéng Anh Adenosine friphosphate.




MNguyén td Val tro véi cay tréng

Mguyén té vi lwvgng: Fe, Mn, Cu, Cl, Zn, Bo, Mo,...

‘ Sat (Fe) can cho sy sinh truéng va phat trién cua cdy trong, déng vai
Sat (iron) tré quan treng trong qua trinh quang hop, xuc tién cac heat déng cua
nhiéu loai enzyme, ...

Manganese (Mn) hoat hoa enzyme, khir nitrate, tham gia truc tiép
Manganese vao gqua trinh quang hop, thuc day cay nay mam sém, tang sy phat
trién cla bé ré,...

Dbng (Cu) cén thiét cho sy hinh thanh diép lyc va xuc tac cho mét sé

£Xing (ope ) phan rng trong cay,...
Chlorine (Cl) tham gia vao cac phan rng s:huz.rén hoa nang lugng,
Chlorine van chuyén mdt s6 ion kim loai; bao vé& khi khong, kiém soat sur thoat

hei cla nude,...

&

2. Dura vao vai tro clla cac nguyén t6 da lwong, hay tim hi€u va cho biét thoi diém thich hop d€
bén phan dam, phan lan, phan kali cho cay trong.

3. Dé xudt bién phap cai tao dat trwde khi bén phan dam cho dat chua, dat nhiém pheén

/1I1/ QUY TRINH SAN XUAT M(':)T sO LOAI PHAN BON VO cO
1. San xuat phan dam

Ammonia (NH3) 1a nguyén liéu ban dau cla tat cd cic qua trinh sdn xudt phan dam. “Cudc
cach mang xanh” gitp loai nguoi thoat khoi tinh trang thi€u lwong thuc bat dau tir viée san
xudt ammonia theo quy trinh Haber-Bosch.

a) Sdn xudt phan dam dang muéi ammonium
+ Ammonium sulfate

Phan dam ammonium sulfate 14 mOt loai phan bén c6 tinh acid (pH = 5,0), tan tOt trong nude &
nhiét ¢0 thuong.

Vé li thuy€t, ammonium sulfate duwoc di€u ché theo phan ng:
2NH3 + H2S04 — (NH4)2S04

Trong thuc t€, ammonium sulfate dwoc san xudt mot cach kinh t€ hon theo mOt trong cac quy
trinh sau day:

Quy trinh 1. Tir nguyén liéu ammonia, carbon dioxide va thach cao

Hap thu khi ammonia vao b& chira nuwde va suc khi carbon dioxide & ap sudt cao (~5 bar) vao
bé, thu dwoc dung dich ammonium carbonate: 2NH3 + CO2 + H20 — (NH4)2C03

Cho thach cao (CaS04.2H20) vao dung dich ammonium carbonate dé thuc hién phan tng hoa
hoc:

(NH4)2C03 + CaS04.2H20 = (NH4)2S04 + CaC0O3 + 2H20



Tach 18y phan dung dich, lam bay hoi nudre, thu duoc tinh thé ammonium sulfate.
Quy trinh 2. Tir nguyén liéu khi 16 luyén cOc va sulfuric acid

Trong quy trinh nay, ammonia trong khi 16 luyén cOc (chi€ém khodng 10% thé tich) dwoc tén
dung dé san xudt phan dam. Ban d&u, khi 16 c6c dwge dAn vao nuwde dé hoa tan ammonia. Sau
d6, ammonia dwoc chung cat va cho phdn tng vdi dung dich sulfuric acid, thu dwoe ammonium
sulfate:

2NH3 + H2S04 — (NH4)2504
- Ammonium nitrate Ammonium nitrate duwgce diéu ché tir khi ammonia va nitric acid theo
phdn tng:
NH3 + HNO3 — NH4NO3

Bén canh d6, ammonium nitrate con duwge diung dé sdn xudt phan bén CAN (calcium
ammonium nitrate) & dang hat, b0 sung calcium, magnesium, gitp khtr chua, ha phen.

Phan bén can duwoge diéu ché bang cach cho dung dich ammonium nitrate (chita nitric acid dw)
tac dung vdi bt d4 dolomite (CaCO3.MgCO3). Sau d6, can duoce 1am kho trong may sdy, thu
duoc cac hat c6 kich thude phu hop.

b) Sdn xudt phan dam urea

Pam urea (H2NCONH2) 14 mOt phan dam cé ham lwong dinh duOng cao nhat trong cic loai
phan dam hi€én nay.

Nguyeén liéu chinh ding d€ sdn xudt phan dam urea 1 ammonia va carbon dioxide.
Phan (g tOng quat trong qué trinh sdn xudt urea nhw sau:
2NH3 + CO2 =(to, p)=> H2NCONH2 + H20

Dung dich urea tao thanh dwoc c6 ddc va lam bay hoi trong chan khong, thu duoc san phﬁm
urea kho & dang hat.
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4. Quy trinh Haber-Bosch dugc st dung dé sdn xudt

A.nitricacid. B.ammonia. C.ammonium nitrate. D. urea.

5. Nguyén li€u nito duoc st dung trong cdc nha m4dy san xudt phan bén duoc 1ay tur

A.khong khi.  B. oxide cUa nito. c.khilo cOc.  D.ammonia.

2. San xuat phan lan

Phan 1an chil yéu gom céc loai: superphosphate don, superphosphate kép, phan lan nung chay,
quang phosphate nghién.

a) Superphosphate don

Nguyén liéu thuong dung d€ san xudt phan lan l1a quang apatite (quang phosphate). Nguon
quang cua nude ta cht yéu 1a mo apatite & Lao Cai. Calcium phosphate tOn tai trong quang
apatite dudi dang 3Ca3(P04)2.CaF2 hodc Ca5(P04)3F. Chat lwong quang dwoc xac dinh bang
ham luong diphosphorus pentoxide (P205).



Superphosphate don duoc san xudt bang cach cho quang apatite tic dung voi dung dich
sulfuric acid ddc nham chuyén mudi calcium phosphate khéng tan thanh calcium
dihydrogenphosphate dé tan.

Hinh 2.1. Quing apatite khai thac tir tw nhién

Phuwong trinh hoa hoc ciia phan (tng duoc viét & dang don gian hoa nhw sau:

Ca3(P04)2 + 2H2S04 — Ca(H2P04)2 + 2CaS04

Superphosphate don & dang b0t hay hat, c6 mau xam, c6 thanh phan gom calcium
dihydrogenphosphate (Ca(H2P04)2) va calcium sulfate (CaS04).

Superphosphate don c6 ham lwong dinh dudng thap (16 - 20% P205), c6 1an nhiéu CaS04 it
tan.

b) Superphosphate kép
Superphosphate kép duwoc sén xudt theo hai giai doan sau:
Ca3(P04)2 + 3H2S04 — 3CaS04 + 2H3P04
Ca3(P04)2 + 4H3P0O4 — 3Ca(H2P04)2

Superphosphate kép c6 ham lugng dinh dudng cao (40 - 50% P205), khong chita CaS04 it tan
nén dugce st dung phé bién.
¢) Phan ldan nung chay
Phan lan nung chdy duwoc san xudt trong 16 ding bang cach nung hdn hop gom quéang apatite,
d4 xa van (thanh phan chinh 1a magnesium silicate) & nhiét d¢0 cao (1 450 - 1 500 °C). Phurong
trinh hod hoc ctia phan Ung xay ra:

4Ca5F(P04)3 + 3Si02 ----- > 6Ca3(P04)2 + 2CaSiO3 + SiF4

San ph&m nong chay tlr 16 ra dwoce lam lanh nhanh bang nude, sau d6 sdy khoé va nghién min.
san phdm thu duwoc thuong chra 15 - 21% P205, 9 - 14% MgO, 30% Ca0, 23% Si02,
7,5%AI203, 1,8% F va mOt sO nguyeén t0 vi lwong (Fe, Al Mn, Co,...).

Phan lan nung chay thuong c6 mau trang xAm hodc xanh x4m, c6 tinh kiém, thuong ding cho
dat chua.

3. San xuat phan kali

Phan kali thuong chita potassium chloride (KCl) hodc potassium sulfate (K2S04), trong dé phan
potassium chloride chi€m 80 - 90% tOng san lwgng phan kali.

Nguyén liéu d€ sdn xudt phan KCl chll yéu la quang sylvinite c6 thanh phan chira KCI va NaCl.

Qua trinh tach KCI thue hién bang phwong phap hoa tan roi két tinh phan doan hodc tuyén noi.



4. San xuat phan ammophos

Phan ammophos 12 hOon hop gom NH4H2PO4 (ammonium dihydrogenphosphate) va
(NH4)2HPO4 (diammonium hydrogenphosphate) dugc tao ra tir phan Ung gitta phosphoric
acid véi ammonia. Ngoai ra, ammophos con chtta lwong nho cidc mudi it tan trong nuwée nhuw
NH4Fe(HPO4)2, NH4AI(HPO4)2,...

Khi trung hoa phosphoric acid béng ammonia thu dwoc ba mudi: NH4H2P04, (NH4)2HPO4 va
(NH4 13P04 .

Mubi (NH4)3P04 khong bén, bi phan huy & khodng 30 °C:
(NH4)3P04 —(NH4)2HPO4 + NH3

Mu0i (NH4)2HPO4 bén hon, ¢ t11é P205/N phit hop vdi nhu cau cay trong hon, bi phan huy &
khoang 70°C.

(NH4)2HPO4 — NH4H2P0O4 + NH3

Phan ammophos duoc st dung dé san xudt phan hon hop NPK.

/1Iv/ SUDUNG VA BAO QUAN PHAN BON VO CO

1. Strdung phan bén

a) Phan dam

Phan dam thich hop cho cac loai cay trong 18y 14, cti. Phan dam c6 thé dung bon thic hodc pha
thanh dung dich dinh duéng d€ twdi cho cay.

St dung phan dam phai ciin c(t vao tinh chdt, thanh phan cla dat va clla phan dam d€ dat
hiéu qud cao. Vi du: dam nitrate c6 d0 tan 16n nén khong bén vao ngay mua dé tranh bi ria
troi. DAt c6 dd pH thap khong nén bén nhiing loai phan bén lam ting d0 chua nhw phan dam
(NH4)2S04. Thong thuong, trirde khi st dung cac phan dam cé ddc tinh acid thi can khi chua
bang voi dé can bang pH cla dat.

b) Phan ldn

Phan superphosphate phit hop cho tat cd cac loai dat (chua, trung tinh, kiém, nhiém man),
nhung hiéu qua nhat 1a trén dat khong chua hodc it chua. Khong bén phan 1an nung chdy trén
nhiing viing dat hoi ki€m, ki€m man hodc dat phit sa méi trung tinh.

Do phan superphosphate chita hop chat dinh dudng Ca(H2P04)2 dé tan trong nude va duoc
cay hap thu nhanh nén rat phit hop véi cac loai cay ngan ngay nhw ddu, do, rau cai,...

Phan lan nung chdy it tan trong nude, thich hop véi dat chua, dat doi ndi bac mau, dat phu sa
cii; phtt hop véi cay dn qua, cay cong nghi€p lau nam, cay ho déu, cay phan xanh,...

Phan lan nung chay chi c6 thé chuyén héa thanh dang dé tan trong diéu kién d&t chua va dat
giau chat hitu co.

¢) Phan kali

Phan kali c6 thé dung dé€ bon 16t bang cach trdn vao dat hodc bén thuc bang cach phun dung
dich lén 14. Nhu cau potassium ting cao vao thoi ki tdng trudng ra hoa, tao ct. Khi bén phan
kali, ion K+ sé d8y cac ion Ca2+, Mg2+ ra khoi keo d6t, do d6 bon lau ngay, nhat 1a khi bén



luong nhiéu thi dé lam cho d&t bi chua. Do vAy, phai bén voi d€ khir chua, b6 sung Ca2+, Mg2+
cho dat.

Phan potassium chloride c6 thé bén cho nhiéu loai cay va nhiéu loai dat khac nhau, ciing c6 thé
dung bon thuc lic cay sap ra hoa hodc bon 16t. Phan nay khong nén dung bén cho mot so loai
cay huwong liéu nhuw che, ca phe.

Phan potassium sulfate thich hop cho céc loai cay rau cai, ca phé, che,.. nhung khéng nén ding
nhiéu nim lién tuc vi dan dén lam ting d0 chua cua dat.

d) Phan hon hop

Phan bén hon hop phai st dung ding liéu lwong mGi mang lai két qua tot cho cay trong. Liéu
lwong phan bén NPK déu duoc ghi trén nhin mac bao bi huwdng dan clia sdn phdm. Nén quan
sat trang thai cla cay trong, dat, thoi tiét va vu mua d€ diéu chinh lwong phan bén NPK phu
hop nhat.

Phan bén can duge chia nhd dé bon nhiéu 1an theo quy trinh va bon theo tung giai doan phat
tri€n cla cay. N€u tap trung trong mot thoi diém vdi s6 lwong nhiéu sé gay ra tinh trang lang
phi, gay 6 nhiém méi truong, cay trong dé bi nhiém bénh.

Chi bon phan khi cay kho@ manh, khong bén khi bd ré clia cay dang bi ton thwong. Khi thoi tiét
ndng néng, nén twdi nwde sau khi bén phan dé phan khong bi phan huy mat chat dinh dudng.
Khéng nén bén phan khi troi mua to dé tranh bén phan bi rira troi.

e) Phan vi luong

Cac nguyén t0 vi lwong anh hudng dén ning sudt va chat lwong cay trong. Doi véi cay dn qua
lau nam, sau khi bén hodc phun phan vi lwgng hai nidm lién thi nén nging tir mOt dén hai nam
mdi ding lai. V&i cay hang nim nhuw lua, ngo, ddu do,... c6 thé phun lién ti€p nhiéu nam cho
dén luc thdy khong hiéu qua. Luu ¥ rang bén qua nhiéu phan vi lwong c6 thé lam 14 héo, cay
chét, dac biét la cay non.

C6 ba cach bon phan vi lwrong thuong dung: bon thdng phan vao dat, tron v6i phan bon khéc,
phun 1én 14.

&
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6. Nguoi nong dan thuong chon diéu kién thoi tiét nhw thé nao d€ bon phan cho cay

2.Bao quan

Cac loai phan vo co thudng dé tan trong nwde, hit &m manh, dé bi phan huy duéi anh séng
mat troi. Vi vay, qua trinh bdo quan phan bén dua theo nguyeén tac: déng goi kin, d€ noi kho
rao, thoang mat, tranh 4nh nang truc ti€p va khong dé 1an cac loai phan v6i nhau.

Véi cac phan bén c6 tinh acid, can chon vat liéu bao bi ¢é tinh chdng acid nhuwr tui nilon, khéng
dung trong vat dung bang kim loai. MOt s6 loai phan bén c6 thé gay n6 & nhiét dd cao (dac
biét 12 ammonium nitrate) nén can d€ xa nguon Itra, tranh dnh ndng mat troi true tiép.



Céc sdn pham phan bén thwong mai thuong c6 chi dan, hwéng dan str dung va bao quan trén
bao bi hay céc to roi phat kem theo sdn pham.

'“‘E 7. Urea la loai phan dam duoc st dung phd bién, dé hiut &m va dé bi phan hlly bdi anh
sang va nhiét d6. Em hay dé xudt cach bdo quan loai phan bén nay.

- Phan bén vé co duge phan loai dura theo s6 lwong nguyén tO dinh duwdng co ban (phan don,
phan hon hop hodc phitc hop) hoédc theo ham lwong cac nguyén to trong cay (da lwong, trung
lwong, vi lwong).

- Cac nguyeén tO dinh dudng chinh nhw N, P, K ¢6 vai tro dac biét quan trong v6i sw sinh trudng,
phat tri€n, trao d6i chat clia cay trong.

. Nguyén liéu chinh d€ san xudt phan dam la ammonia, sdn xudt phan lan la quang apatite va
phosphorite, sdn xudt phan kali 1a quang sylvinite.

+ Khi st dung phan bén can chu trong dén ddc di€m tling loai phan, dac diém cay trong, chu ki
sinh trurdng va di€u kién thoi tiét.

- Bao quan phén bén trong bao bi déng géi kin, dé noi kho rdo, thoang mat, tranh anh ndng truc
ti€p, tranh nguon nhiét.

- Bdo quan va stt dung phéan bon vé co ding cich d€ bao vé stic khde va moéi trurdng.

- Luya chon phan bén vo co phit hop véi ting loai dat va loai cay trong, phit hop véi muc dich
str dung cho tirng thoi ki phat trién clia cay.



Bai 3: PHAN BON HUU cO
MUC TIEU

- Phan loai duoc phan bén hitu co: phan hitu co truyén théng; 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 clia phan bén hitu co, cach str dung va bdo quan ctia mdt sO loai phan
b6n hitu co théng dung va mot sO quy trinh sdn xudt phan bén hitu co.

- Néu duoc tac dOng clia viéc st dung phan bén dén moi truong.

8 st dung phan bén hitu co dé cung cdp dinh dudng cho ddt va cay trong thuong mdt nhiéu
thoi gian hon va cé tac dung chdm hon cdc logi phan bén vé co: Tai sao ngay nay phdn bén hitu
co duoc khuyén khich str dung nhiéu hon trong néng nghiép?

/1/ PHAN LOAI

Dura vao ngudn goc va cach ché bién, phan hitu co dwoe chia lam ba loai chinh: phan hitu co
truy€én thong, phan hitu co sinh hoc va phan hitu co khoang. Phan hitu co'sinh hoc va phan hitu
co'khoang dugc ché bién cong nghiép.

« Phan hitu co truyén thong: ché bién bang phwong phap U truyén thong. Ngudn nguyén liéu
1a chdt thai clia ngudi, ddng vat hodc tir cac phé pham, phu ph&m trong trot, chian nudi, ché
bi€n nong, lam, thuy sdn, phan xanh, rac thai hitu co dé phan hily, than bin.

» Phan hitu co sinh hoc: ché€ bién tlr cac nguyeén liéu hitu co dwoe pha tron va xtt li bang cach
1én men voi sy gop mat tir mOt hodc nhiu loai vi sinh vat c6 10i dé tang va can bang ham
lwong céc chdt dinh dudng can thiét cho cay trong.

. Phan hitu co khoang: 12 loai phan bén c¢6 chat hitu co dwoe b6 sung it nhdt mot chat dinh
dudng da luwong, trung luong, vi lwong.

/11 THANH PHAN, VAI TRO, PAC PIEM
1. Phan hitu co’'truyén thong

Phan hitu co truyén thOng gom phan chudng, phan xanh, phan réc,... Thanh phan dinh dudng,
wu di€m, vai tro va nhuge di€m clla moi loai phan nay duoc trinh bay & Bang 3.1.



Bing 3.1. Thinh phdn, vy didm, vai ird v nhuge dém coa phén hiru co truyén théng

a) Phin chubng
Géim phdn, nudc Hidu Séng vl nhu gia suc, gia clim, phiin biic,

Thanh phdn | Chira cac chit dinh dutng da lugmg, trung krgng, ¥ kegmsg, b sung cdc
chidt min.

Lam &t tol xép, ting ham kiong chilt min. ting 34 phi nhigu, & dinh kit
cdu dit, han chik han han, x6i mon.

Uty diden,_ vai tré ;
Tao déu kidn cho b ré phit trifn, tac m&i truéng thudn lod cho hoat $8ng
cia i sinh vl
Him fugng dinh dudng thip nn phii bén v krgmg 1o, chi phi vin
chuyén cao, tén nhidu nhin cing;

Nhuoe dikm Tiém &n nguy co mang nhitu mém bénh nhu Wi khudn, virus, bao bl
ndm bénh, nhang, kén, cbn ring, o6 dal, tnimg giun, sin,_.. nku st dyng
trure tidp phin tuoi hodic khing duge G ding quy trinh, gdy anh hudng dén
sing khod con ngudl

b} Phin xanh W 4 ]
Thanh phdn | Thin cdy, canh cly, 14 cdy tuei,
Uy didem_ val tré | Chi tao dit, ting 64 min, chéng xél mon ait
Qud trink phin huy ed thé phat sinh mét 56 khi dde ha dnh hudng dén
Nhuge didm | 5i0h edng.
Hidu qui chim, chi ding d& bén ot
&) Phdn rie
Thinh phiin | Rem, ra. thin 1a ciy, réc thai hiru co dé phin huy, phik phdm néng nghigp
On dinh kés edu ddt, 1ang b toi xdp, gilr nwrdre cho dit, ching x6i mon.
U dide, val Iré | Gigp 1 chié ribe thal, bidn rac Bl thanh chilt dinh dudng cho cdy rbng.
gép phin cii tao &t
Ham hrgng dinh dudng thip, qua trinh chit bikn cdn dém bdo yiu clu kT
Nharge didm umm;irmu.l.&nmru:hai gian.
Tilm dn nhidu mim bénh hodc o da ndu khing chié biln kT

2. Phan hitu co'sinh hoc
Phan hitu co'sinh hoc 4p dung ti€n bd clla khoa hoc ki thuét va cong nghé nham nang cao hiéu
qua phan bon, bdo vé& méi tridng, phuc vu muc tiéu phat trién bén vitng.

Bang 3.2. Thanh phin, ru &édm, vai tré va nhuoe didm coa phan hire oo sink hoe

Cibe chilt hiu co nhur rie thi 8 thi db phiin hug, than bin, cie chit
hiru cor khe phdin hug (w8 trdu, v hat ca phé, b1 g, vé than cdy,..)
durae pha brdn va in men vl sy oo mdt cla cac loal vi sinh vt ob b,
Chira okn 22% ham Iugng 4 cae chdt hiru cor,

Sir dyng duee vii che gial doan phat tidn cia cly tréng, cb thé

Bin 164, bon thic,

Cung chp dhy 00 va cln 64 cae chit dinh dudng o ciy trbng phat

tridn t, tang nang sudt va chit lrgng nbng sdn

B4 sung mét lurgng lon chdt min nhy humin, humic add,... gilp cii

tae dic tinh sinh hge =it li = hod hoc cia dét. ngin chin ki mén,

rira irdi cie chilt dinh dudng trong dit

B& sung, thic diy cac hié vi snh vit trong dét phat trida, khing chié

midim bénh, bing sire a6 khdng tu nhign, sy chdng chiu cla cly trbng

wiri sdu bénh vl tic dong com thei tikt

Tang khd nang hilp thu cde chiit dinh dudng tir 48t do i sinh vit

Emiﬂ durere cae chilt ma ciy tréng khd hilp thu thanh cae chdt
hip thu.

Thanh phin

U didm, val tré

Nhuge didm Gia thanh san xudt cao va hidu qua chim.




3. Phan hitu co'’khoang
Phan hitu co khodng la gidi phap ddm bdo sy can bang gitta phan hitu co'va phan vé co, déng
vai tro bo sung, ho trg, ting cudng hiéu qua gitta hai loai phan bén.

Bing 3.3 Thinh phin, wu &&m, vai Ind vi nhiroe didm cda phin hitu cor khodng

Chira it nhiat 15% la cac chit hiru oo va tir 8% — 18% la tdng cic
Thanh phin chiit v oo (M, P, K).

Chira ham lwreng khodng chit cao, phil huy duge cde thé manh cda

U difm, vail i | L v phin hiu oo

Mhirgre didm Kihang 182 cho 3t v b W sinh vl ndu bén cho dit by ngdy.

g 1. So sanh thanh phan va wu nhuoce di€m cla ba loai phan bén 1a phan chudng, hitu co
sinh hoc va phan hitu co khoéng.

/111/ SU'DUNG VA BAO QUAN PHAN BON HUU cO

Nhin chung, cc loai phan hitu co khéng kén giOng cay trOng nhung véi moi loai cay can st
dung véi liéu lwong phit hgp dé dam bao hiéu qua va khong du thira gay anh hudng dén moi
trueong. Do phan hitu co c6 tac dung chdm nén thuong duoge st dung dé bon 16t. Khi st dung
dé bon thiic thi can bén sém trude khi cay ra hoa dé€ phan kip phan huy va cay kip hap thu. Khi
b6n 16t nén bon cach goe it nhat 5cm, han ché str dung d€ bon thic véi nhitng cay ngan ngay.
Viéc bdo quan phan hitu co ciing can tuin theo nhiing quy dinh phi hop d€ ¢ddm bdo dinh
dudng va bao vé méi truong.

C4c yéu cau chung vé str dung va bao quan phan hitu co duge trinh bay ¢ Bang 3.4.



Bing 3.4. Sk dung vé bdo qudn phin hiu cor

2} Phin htu eo lruydn théng

Phin hiru e ché bidn thes phueng phap truydn thing e him lugng chit
dinh dufng thilp. cic chit dinh dudmg thudng & dang khd tan, cliy khing
sit dyng duee ngay, phii eb théi gian phdn hug thanh cae chit hod tan
Sir dung med s dung duge.

Phdin hiru eor edn ding lugmg lém méi 40 chdt dinh dudmg, bn 16t sém,
& vii sy xudng dlt tuy thude ditu kidn khi hiu, mia w, thanh phin o
gitd cia die

©4é bdo dbm v sinh m8i truéng, khi i phiin hiu co ruyén théng cdn phi
bat hodc trat bin kin theo ba phuong phip cor bdn: O ndng (60 = 70 °C,
&b kidn thedng khi), O ngudl (phin duge nén chit & dly khi ra, &by
kign ki khi} v 0 hdn hop (480 Gén 0 néng, sau 85 nén thanh ddng va tud
nurde &b O ngudl).

Méu phin hiu oo cé mid khé chiu nghta 1 b 48 dm cao, eldn cho thism
chit ddn, Méu phin khd thi cdn cho thém mét rong nurée vira 40, hoge
chidr mura 38 oo (hé clin biing lal. Phin hinu co cdn duge O hoat mue!™ mid
duge s dung, khi do phin oo mau thi ddng déu gin gidng ddt, khing con
mii hisl khé chiu.

Hhidt &4 ciim phidin hiru cor cdn duy tri phd hop dé ddm bdo cde v khudn
hoat 8dng higu qua. Phin hiu co cln duge xél, 4o hing tuln & cic
nguyén lidu dugre trdn diu v nhau, gitp cung cip thém axygen, hé trg
cho cac hogt $dng cla v sinh vit,

&) Phiin hiu co sinh hoo

i vid ey ngdin ngdy thuong ding dé bon 18, v ey dai ngay thutng
bon sau méi vy thu hoach i lm tang 54 hrgng i sinh vt co ich trong ddt.
Sirdyng | B cde vi sinh vt hoat déng tét nhit thi cdn ddm bao 46 dm coa dit trede
khi b,

Khéing trén phiin hiru cor sinh hoe i cae loai phin hod hee hay iro bip,
Miia hé bdo quin phiin hiu oo sinh hoe & ned thedng mat, tranh dnh ndng
Bioquin | chidutnge lip.

hla hi bio quin duge 4 thang, mia déng durgre & thang.

Bao qudn

(1) hoai mue t phuong phip chuyén phiin tr trang thai hitu co sang trang thil va co.

¢} Phdin hiru eor khodng

e sir dyng gk bon 160 v ban thie vi chdt vb co trong phiin ban duge
SUrdung |y fr b it nhanh.
Bdo quin trang phang kb, thadng khi, tich biét wii ki wre sinh séng,

Baoquan | By dm twong dbi khdng duge vugt qua 40% — B0% va nhibt 8 thich hop
tr 5°C =20 *C.

/IV/ QUY TRINH SAN XUAT PHAN BON HUU cO
1. Phan hitu co'truy€n thong

Phan hitu co truyén thong duoce san xudt theo quy trinh g0m cac bude theo so'd0 ¢ Hinh 3.1.



r© ™)
Tip trung thu gom chil thal chan nudi vé khu vure 0. Do chinh 68 dm
Xir Ii scr b& ol nguyén By xubng dudd 50% (o6 thé trén vai chdt dén nhu than

Bn, min cua, trdu hode phé phim ndng nghiep), didu chinh pH vé
khodng 6,5 — 7.0 (bing vii bit hode nude wii).

+ \, J

-
Trén dbu nguydn lidu g chit thai chan nudi va didu chinh 48 dm

Phéi trén ki O dal khodng 50 — 55%.
L "
+ r&tlﬂwﬂﬂlwmmw:ﬂ Btrhh&nqld'lﬂﬂﬂukhnhn1
0.8-1.0m, rdng 1.5 2.0 m vi chiby dai thich hep (khéng nén chit
o isdi ) Tk ddrn Bdo 98 xlp)
L Phil kin bé mat khéi O biing bat, ni [8ng. )
' £ A
* Kidm tra nhigt &4 khbi 0 hdng ngay.
Tidn hinh ddo, trén kbdi O khi nhigt 83 khii O ting va gilr & mire trén
Bo trén 60 oC trong ba ngay lign tye (khedng 5 =7 ngay sau 0).

B4 sung nuée nbu khdi O b kha. ’

Sau khi ddo trin, ndu nhidt $& khdd O gidm ddn thi gitr khii o lrmgmbl-\
gian mit tudn @& &n dinh thanh phdn, chit lugng phin G

Ting théi gian O &8 vid phiin kon va phiin bo kheding 28 - 30 ngiy.
Trén dlu nguybn béu ghem chit thal chin null va didu chinh 48 dm khii
0 dat khodng 50 - 55%.

i
"

U chin

-

Hinh 3.1. So & chung cua quy trink U phin hiv oo trupdn thdng

2. Phan hitu co'sinh hoc

Quy trinh sdn xudt phan hitu co vi sinh dwoc chia thanh ba giai doan chinh va dwoe moé ta theo
so'd6 & Hinh 3.2.

7 R
Vi snh vl dues nudi cdy vi nhdn gidng nhiku 1dn treng cae binhbd
c_:hu&n bi o v Hiehudy ddu lién tye trong 5 = 7 ngay.
vi sinh vt Str dyng ngay khi sb hrong Wi sinh viit dat dén mire cln thid, ndu

khisng = rgng v sinh vilt s gidm diin

Chibt mang (hay nguyén liu the 9 sin xult phin W sinh) dege si

dyng | cae chit bAt wb oo (bS quing phosphate, quing apatite,
Chisdn bi bét sd. cat,...) hode cac chit hiru oo (rac thal hifu oo, phié thil ndng

chit mang nghiép, than bin_...),

Chit mang duree O ki khi hode hitu khi.

Chit mang chn dim bdo cb hism vong chill hiu oo ca0, 4 phin huy,

@4 dm trén 50%, khéng chira hod chat djc hai

Trén chiit mang va i sinh viil biing tay (deo gdng tay v tring) hode

Trén chit bing may trn
m'_”ﬂ::i“ Pang géi sdn phim thy Guge Irong 1 ni 18ng, bac bi kin va gitr dn
. dinh & nhidt 48 phéng.

Hinh 3.2, Sord chung ctba quy trinh sén xullt phin hin cor sink hoe

3. Phan hitu co'’khoang

Nguyeén liéu d€ san xudt phan hitu co khoang gom: chat hitu co dd dwoc 1én men mot phan,
thuong la chat thai chin nudi; lwgng N, p, K vira ¢l theo yéu cau va c6 thé them mot s6 chat vi
lwong. Phan hitu co khodng duoce ché tao theo cac bude sau:

Buroc 1: Phéi trOn déu nguyén liéu.
Buoc 2: Tién hanh san xudt theo quy trinh.

Burdc 3: Kiém tra chdt lwong phan boén theo tiéu chuén.



Buodc 4: Dong goi
Burdc 5: Dua vao kho chita thanh phdm va bdo quan noi kho rao, thoang mat.

Thong thuong phan hitu co khoang duwoce dong bao kin.

Em hay lam phan bén tir rac thai hitu co & gia dinh.

/V/ TAC PONG cUA VIEC SU'DUNG PHAN BON PEN MOI TRUONG

Viéc st dung cac loai phan bén da 1am ting nang sudt, chat luwong cay trong, ddm bao an ninh
lwrong thue cho con nguoi. Tuy nhién, viéc lam dung phan bén, st dung khéng dung ki thuat
ciing da gay anh hudng xau dén moi truong.

Viéc bén du thira phan bén vé co'lam giam ham luwong
mun trong dat, gidm s6 luwgng sinh vét c6 ich trong

dat, thay d6i ¢d pH clia dat, lam dat chai, cing, khién : 2 o nh how b s e
chilf inh dudng

cay trOng coi coc va sinh trudng chdm, giam stc dé £ ¢
khéng, gia ting sau bénh. Bén canh d6, phan bén voé cor
thuong dwoc bén nhi€u va lién tuc ciing dan t6i lam
ting ham lwong mot sO kim loai nang trong dat. Ham
luong chdt dinh dudng dw thira bi rita troi, dac biétla |0 i ;
dinh dudng chita nitrogen va phosphorus gay ra hién Hinh 3.3. Hién tuong phi duting & 80, hé

twong phu dudng & cac ao, ho, clra séng. MOt sO

nguyén t0 kim loai n@ng cé 1an trong phan bén vo co con duoge tich tu trong ngi cOc thue
ph&m, rau va trai cay gay anh hudng xau dén strc khoé.

Phan bén hitu co dwge st dung khong ding ki thuét hodc st dung khi chura ¢dm bao yéu cau
vé 1, ché bi€n cé nguy co gay 6 nhiém ngudn nwde khi bi rita troéi va gay 6 nhiém khong khi khi
bi phan huy.

DE giam thi€u anh hudng clia cac loai phan bén d6i vGi moi trirdng va con ngudi, ngoai viée str
dung phan bén ding cach, hop li, ding ngudn goc, can két hop hai hoa gilta phan bén vé co'va
phan bén hitu co.

&

a) Bén nhiéu phan ammonium sulfate 1am tidng d6 chua ctia dat?

3. Giai thich tai sao:

b) B6n nhiéu phan superphosphate don lam dat chai ctng?

- Phan bén hitu co thuong duoce chia thanh ba loai: phan hitu co truyén thong, phan hitu co
sinh hoc, phan hitu co khoéng.

» Phan bén hitu co gitp cay phat tri€n t6t, cai tao ddt va bdo vé mai truong.

- St dung cac loai phan bén dung ki thuét dé vira ting ning sudt cay trong, vita bdo dam stc
khde con nguoi va bao vé mai trurong.



Phan loai rac va 1am phan bén hitu co tir rac thai hitu co.



CHUYEN DE 2: TRAI NGHIEM, THUC HANH HOA HOC HUU cO
Bai 4: TACH TINH DAU TU'CAC NGUON THAO MOC TU'NHIEN

MUC TIEU

Van dung duoc phwong phap chiét hodc chung cat d€ tach tinh dau tir cac ngudn thdo moc tyr
nhién.

7y

& Hién nay, nguoi tieu dung dang c6 xu hudng st dung nhiing hop chdt tir thién nhién, ddc
biét la cdc logi tinh ddu dung trong hurong tri liéu va cong nghiép my phdm, ddn dén nhu cdu str
dung tinh ddu ngay cang tdng cao. Cdc tinh ddu str dung hdng ngay cé trong cdc nguon thdo moc
twnhién nao va doc tdch ra bdng phuong phdp nao?

/1/ TINH DAU
Tinh dau la nhitng chat hitu co thuong cé mui ddc trung, dé bay hoi, dwoge chiét xudt tir mot
s6 bO phén cla thuc vat (hodc ddng vat). D& chiét xuat tinh du, ngudi ta thuong st dung
phuong phap chung cat 16i cubn hoi nude va phuwong phap chiét. Day 1a hai phuwong phap tach
tinh dau khong chi duoc str dung trong Hoa hoc ma ca trong Duge hoc va Y hoc ¢6 truyén.

Biing 4.1. Mgt 3¢ nguyén iy thye vit co chia tinh dédu

CQud hés Sa Vié burdd

oM | == | ©
o | A | O

Ancthole 80 - 50% Ciral 65— 85% Limenene 67 — 81%

Kich thich hoat déng
cOa hié ligu hod,
Céng | gidm dau xmromg
dyng khérp, dau byng, dau
ddu, tas hurong W
cho thape phim,

S gy, il midi, duti obn | Gidm dau S, mét mdl,
trimg, kich thich téu hod, trf | ting cudmg hé midn dich
l@nh bung. chm kanh, dau khir tring. bdo qudn thuc
ddu, dau byng, tas hireng | phim, chbng ndm mbe,
v cho thie phdim, ching 150 hod,

/11/ PHUONG PHAP CHUNG CAT LOI CUON HOT NUOC

1. Nguyén tac

Phurong phap chung cat 16i cuén hoi nuwde thuong ding dé tach chét ra khoi hon hop dua trén
kha ning dé bay hoi clia né cing hoi nude va tinh khong tan trong nude clia chat do.

Khi chung cat 16i cudn hoi nude, cac chat cé trong tinh dau sé duwoe tach ra khoi nguyén liéu,
thuong & nhiét d0 thap hon nhiét d0 séi clia nude va bi hoi nwde cubn theo, O nhiét do a0, it
xay ra twong tac hod hoc (sw oxi ho4, nhiét phan,...) gilta cac chat c6 trong tinh dau.

2. Cach ti€n hanh

Nguyén liéu chita tinh dau dwoc cat nho, cho vao binh chita. Binh chlta dwoc néi vdi binh cép
hoi nude va n6i voi bd phén ngung hoi. Trong qua trinh chung cdt, hoi nwde suc vao binh chita
lam ph4 v cdc m6 chita tinh dau trong nguyén liéu, khuéch tan va 16i cudn theo cdc hop chat



hitu co trong thanh phén tinh dau. HOn hop hoi nwde va tinh dau sé dwoe ngung tu va phan
tach thanh hai 16p (thwong 16p tinh dau & bén trén va 10p nude & bén dwdi) trong binh ngung,
st dung phéu chiét d€ tach 18y 1Gp tinh dau.

Luu y khi st dung phwong phéap chung cat 16i cudn hoi nude:
- Tuy vao ban chat clia nguyén liéu ma chia nho nguyén liéu cho phit hop.

- Thoi gian chung cat phu thudc ban chat clia nguyén li€u va tinh chat ctia tinh dau.

/III/ PHUONG PHAP CHIE"T
1. Nguyén tac

Sir dung dung moéi d€ hoa tan chat can tach. Chat can tach thuong la tinh dau. Dung moi
thuong dung 1a: ether dau hod, hexane, diethyl ether, chloroform, dichloromethane, ethanol,...
Yéu cau co'bdn 1a dung moi hodc hon hop dung moi phai dé tach khdi tinh dau.

Khi ngam chi€t, dung méi thdm qua mang t€ bao, hoa tan cac cht chinh c6 trong tinh dau. Hién
twong tham thdu xay ra dén khi dat can bang. Nhw vay, qué trinh chiét 1a qua trinh khuéch tan
cac chOt clia tinh dau tir nguyén liéu vao dung moi.

2. Cach ti€én hanh

Nguyén liéu sau khi nghién nhd dwoc ngam bang dung méi thich hop véi ti 1é nguyén
liéu/dung moéi & nhiét dd va thoi gian phit hop. Sau khi ngam chiét, tach 1ay dung dich, cho
dung méi bay hoi, thu duge tinh dau.

Jemco pier

Chiét xuat tinh dau véi dung méi carbon dioxide 10ng

Hién nay, phwong phép chié€t tinh dau dat hiéu qua va chat lwgng tOt nhat la chiét xuat voi
dung moéi carbon dioxide 10ng. Phurong phap nay cé hiéu sudt cao, ti€t kiém dung méi, thu duoe
tinh du cé chat lwong t6t nén thwong 4p dung chi€t xudt cac loai tinh dau quy hiém. Tuy
nhién, phwong phap nay can chi phi 16n vé thiét bi nén chua dwoce ap dung phd bién.

Thu tinh dau bang phwong phap ép
Phurong phép nay thuong ap dung cho cac loai thue vat thude ho Citrus (cam, chanh,...).

Tinh d4u clia cac cay ho citrus nam trong tui tiét &16p vo ngoai. Vi vy, khi ép c6 thé tach duoc
tinh dau dé dang. Ngoai ra, phwrong phép ép con duge Ung dung trong san xudt dau dira, dau
co, dau lac,...

/IV/ THUC HANH TACH TINH DAU

Thi nghiém 1. Tach tinh dau sa chanh bang phwong phap chung cat 16i cuén hoi nudc
1. Muc tiéu: thu duogc tinh dau s chanh tir cay sa.

2. Nguyén liéu: 200g cay sa cat nhd khodng 1 cm.

3. Cach ti€n hanh:
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Hinh 4.1. Thiét bj tach tinh dau sd chanh bang
phueong phap chung cat 16i cucn hoi nuoc

- Cho khodng 200g cay sa da cat nho c&'khodng 1cm vao binh cat, thém nwde ngdp nguyén liéu
(cao hon bé mat nguyeén liéu) khoang 2 cm.

- Lap b6 dung cu chung cat 16i cudn hoi nwde nhw Hinh 4.1.

- Dun s6i binh c@p hoi nwde va dun néng binh chita nguyén li€éu. Thu hén hop nude va tinh dau
vao binh hitng.

- Chuyén hon hop trong binh hitng vao phéu chiét. MG phéu chiét tach hét 16p dudi & day
phéu, thu 14y tinh dau bang cach d6 tinh dau qua miéng phéu.

Cau hoi
1. Tai sao phai cat nho cay sd khodng 1cm ma khong gid nat?

2. Tai sao phai bdo quan tinh dau sa chanh thu dwoc trong cac 10 t0i mau va cé niit kin?

Jemco pigT

Cong dung cua tinh dau sa chanh

Tinh dau sa chanh duoc chi€t xudt tir 14 va than cay sa chanh, loai thdo duwoge thude ho cd
Poaceae. Tinh chat tlr cay sa chanh chita rat nhi€u vitamin nhw A, B2, B3, B5, c,..; cac loai
khoang chat magnesium, manganese, potassium, zinc,...

Tinh du sa chanh c6 nhiéu cong dung khac nhau doi v6i stte khde va méi truong sOng:

- Kh(r mui, diét khu&n: do ham Iwong citral cao. - Gidm cang théng: mui hwong nhe diu clia tinh
dau sa chanh gitip con nguoi tinh tdo, tdp trung vao cong viéc.

- Pubi mudi va con triung: hwong sa chanh lam con trung bi té liét hé than kinh dan dén mat
ki€m soat va gidm kha ning phan biét phuwong hudng.

- Lam lanh vét thuong: do c6 tinh khang khudn nén tinh dau s chanh c6 kha nang lam lanh vét
thwong, ho tro tri mun va dudng da.



- Dudng téc bong khoe: goi dau voi tinh dau s chanh sé gitp téc chac khde, sach gau, suon

muot

Thi nghiém 2. Tach tinh dau cam bang phuwong phap chiét

MNguyén ligu
100g v& qua cam kho
nghien nha

Cho nguyén liéu vaeo binh
tam giac, thém con 960
ngap nguyén liéu

Bay nut kin va ngam
trang 1 tuan

Loc Iay phén dung dich

Cho bay heoi dung méi trong
dich chiét thu duore tinh dau

Hinh 4.2. So db téach tinh diu vé
cam bdng phuong phap ngam chiét

Jemcoier

Cong dung cua tinh dau cam

1. Muc tiéu: thu duoc tinh dau cam tirvd qua cam.

2. Nguyén liéu: 100g vd qua cam phoi kho, nghién nho.
3. C4ch ti€n hanh: C4c bwdc tién hanh chiét duwoc mo ta
trong Hinh 4.2.

Chit y

- Chi tich 1ay phan vd qud cam mau vang, khong 14y
phan mau trang.

- Can ngam du thoi gian dé tinh du hoa tan nhiéu vao
dung méi.

- Giai doan bay hoi: chuyén phan dung dich sang cOc
thuy tinh, cho bay hoi ty nhién dén khi thu dwoc chat
10ng s4anh, mau vang.

Cau hoi

1. Tai sao phai nghi€én nho vd qua cam kho?

2. Tai sao chi tach 1y phan vO qua cam mau vang, khong
18y phan mau trang ctia vd qua cam?

Tinh du cam dwoe chiét xudt tir vo qua cam, duoce st dung trong mot s6 san phadm lam sach
va ndu 4n vi hwong thom dé chiu. Ngoai ra, tinh dau cam con st dung d€ xua dudi con tring,

lam chat khtr mui,...

/V/ BAO CAO KET QUA THUC HANH

Hay viét bdo c4o0 két qua thure hanh vao vé, gdm cic muc sau:

1. Muc tiéu

2. Nguyén liéu, dung cuy, hod chat
3. C4ch tién hanh

4. Thao ludn, danh gia
5.Kétluén



« Tinh dau 1a mdt dang chat 16ng chita cac hop chat hitu co thuodng c6 mii dac trung, dé bay
hoi dwge chiét xudt tir thue vt bang nhiéu phwong phap khac nhau.

. Hai phuong phap thu tinh ddu duwoc st dung ph6 bién nhét: chung cat 16i cuén hoi nude,
chiét.
. Sir dung phuong phap chung cat 16i cudn hoi nudc dé€ tach tinh dau sd chanh tir cay sa
chanh.

« Str dung phuwong phap chiét d€ tach tinh dau cam tir v qua cam.

Tach dwge mau tinh dau tir cac nguyeén liéu quen thudce cé san & dia phuong



Bai 5: CHUYEN HOA CHAT BEO THANH XA PHONG
MUC TIEU

Thue hién duoc thi nghiém diéu ché xa phong tlr chat béo.

"4 Xa phong la mot sdn phdm quen thudc trong ddi séng hang ngay, véi du logi ki€u ddng, mau
sdc ciing nhu huong thom. Em c6 biét cdach lam xa phong tirnhiing nguyén liéu san cé trong gia
dinh khong?

/1/ GIOL THIEU VE XA PHONG

1. Khéi niém

Xa phong (hay xa bong) la chat tdy rita cac vét ban, diét vi khuén. Thanh phan clia xa phong 1a
mudi sodium hodc potassium cta acid béo. Xa phong duoc diing duwdi dang banh, bOt hodc chat
10ng. Xa phong thuong duge diéu ché bang cich cho chét béo (triester clia glycerol véi acid
béo) tac dung véi ki€m.

2, Qua trinh tay rita ctia xa phong

Sur tay rira 1a lam sach cic bé mat clia mot vat thé ran. Co ché tay rira clia xa phong theo mot
tién trinh 1i hoa khac han véi viéc hoa tan thong thudng. Ban dau, soi vai 6 dinh vét ban dang
dau m& duge ngam trong moi trurdong nuwde. Do stic cing bé mat ciia nwde 16n nén nuwde khong
th€ tach hodc hoa tan dau m&. Khi hoa tan xa phong vao nude, dung dich xa phong c6 stic cang
bé mat nhd hon nwde va c6 thé tham sau vao soi vai va 16i cac vét dAu m& ra. Cac vét dau md
duoc 1ay ra va treo 1o Itrng & dang nhii twong hodc dung dich ddng nhat.

Co ché lam sach clia xa phong dwoe thé hién trén Hinh 5.1. Cac "dusi” khong phan cuc clia xa

phong dinh vao v€t ddu m&. C4c nhém phan cuc hoa tan trong nuwde va gitp day cac vét dau
m& ra khoi bé mat soi vai.

Thanh phdn cua xa phong:

mubi sodium hodc mudi

Phan tir potassium cla acid béo va cac

xaphong  Phén cye phan phu gia khac (chat tao

s Khéng phén cyc d0 clrng, hwong liu).

Cmamm

: b 1T';-“' Nguyén liéu sdn xudt: xa
Vi khudn _ 99 rﬂ; : phong: dau an, m& dong vat,
P e kiém, phu gia.
Vét diu m& ———Bé mdt vai

Hinh 5.1. Co ché 1am sach cla xa phong

/11/ TIEU CHI PANH GIA
- K&t cAu banh x4 phong: chac, min, khéng c6 vét ran nit.

- Mau sac: tuoi sang, d0ng nhat.



- Miui: mui thom dé chiu, dac trung theo ting loai sdn ph&m. Khong c6 mui hoi, chua cla
md&/dau 4n bi phan huy.

- pH: khodng tlr 8 dén 10.

¢ \ﬂ \ ) ‘i‘

Hinh 5.2. Xa phéng va céc huong liéu tw nhién duoc pha véao xa phong

Femcoeier

Xa phong thu cong

Xa phong thul cong duoc lam tir hon hop cac chat tw nhién nhu: chét béo, dau, dung dich kiém,
glycerol,... Qua phan ng xa phong ho4 tlr chat béo va dung dich kiém tao nén phoi xa phong.
Tinh dau nguyén chat va chat tao mau ty nhién dwoc dua thém vao dé xa phong cé mau sac
bat mat va huwong thom dé chiu. Xa phong thu cong sdn xudt xong duwge d€ khé tw nhién
khodng tir 2 d€n 5 ngay, sau d6 mdi st dung.

/I11/ THUC HANH PIEU CHE XA PHONG
1. Chudn bi

- 50g dau thure vat hodc m& dOng vat hodc dau an (dau maéi hodc dau da st dung), tinh dau
(chanh, sa chanh, qué,...) va chat tao mau.

- Dung dich NaOH 10 M, dung dich NaOH 0,1 M, dung dich NaCl béo hoa.
- Khuon ép dinh hinh xa phong.

2. Tién hanh



Mguyén liéu: 50 g déu thye vat
'*r Thém 25 mL dung dich NaOH 10 M

H&n hop chat Iéng

Gia nhiét & 80 = 85 oC
Khudy trong 1 gi&r

H8n hop chét I6ng va chit ran

Thém tinh diu, chét tao mau
Khuay

Hé&n hop chat Iéng va chét rdn
i‘ Lgc

Chaét ran

Rira chét _rén viri dung dich NaOH 0.1 M

Rira lai bang dung djch MaCl bao hoa
Loc

Chét ran

¥ Ep khuén, dé khé 15 ngay
Xa phéng thé
¥ Cét miéng
Xa phong thanh phim

Hinh 5.3. So db chuyén hoa dau thuc vét thanh xa phong

Cht y: Duy tri nhiét d6 6n dinh trong sudt qud trinh khudy.
Cau hoi

Trong qua trinh sdn xudt xa phong, ngudi ta cho thém tinh dau dé lam gi?

/IV/ BAO CAO KET QUA THUC HANH

Hay viét bdo cdo két qua thure hanh vao v&, gom céc muc sau:
1. Muc tiéu

2. Nguyen liéu, dung cu, hod chat

3. Cach tién hanh

4. Thao ludn, d4nh gia

5.Kétluan

- Thanh phan clia x4 phong: mudi sodium hodc potassium ctia acid béo va cac phu gia.

- Phuong phap chuyén hoa chat béo thanh xa phong tlt cac nguyén liéu: dau an, m& ddng vat

Tw 1am mot s6 loai xa phong thu cong tir mOt sO chat béo thong dung &
dia phuwong nhw dau 4n, m& dOng vat,...



Bai 6: PIEU CHE GLUCOSAMINE HYDROCHLORIDE TU'VO TOM
MUC TIEU

Thue hién duoc thi nghiém diéu ché glucosamine hydrochloride tir vo tom

=Y
@Glucosamine la gi? Em c6 biét cdch tu diéu ché
glucosamine tir nhiing nguyén liéu sdn cé trong gia
dinh khéng?

/1/ GIOI THIEU VE CHITIN VA CHITOSAN

Chitin 14 thanh phan chinh trong vo cdc loai gidp xdc
(tom, cua,...) va con trung. Chitin va chitosan l1a nhiing
polymer thudc loai dan xudt clia glucose.

Chung tOn tai & dang chat ran, c6 mau trang nga hodc

vang nhat, dang vay hodc dang bot, khong c6 mui va Hinh 6.1. V6 tém chira chitin
khoéng vi.

Chitin ¢6 hoat tinh khang ndm, khang khudn, c6 kha ning tw phan huy sinh hoc cao, khong gay
di trng, khong gay ddc hai cho ngudi va ddng vat. Vi vay, cac soi lam tir chitin dung dé san xuét
chi khau tu tan va cac loai bing vét thwong, chiing cé d0 bén cao, cé kha ning chiu duoc moi
truong khac nghiét nhw bén trong méat, nuwde ti€u va dich tuy.

Chitosan c6 kha nang tao mang, két dinh niém mac, khang khuén va lam lanh vét thuong.
Ngoai ra, chitosan c6 kha ning chOng oxi ho4, 1am giam cholesterol va ha duong huyét.

Chitosan dwgc di€éu ché bang phan Ung deacetyl hoa chitin trong méi truwdng sodium
hydroxide. Thuy phan chitin/chitosan trong moi trwong hydrochloric acid thu duoc
glucosamine hydrochloride.

GH20H H.OH H20H
0
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H
= HO ~ © OH
NHCOCH, NH, NH. HCI
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Chitin Chitosan Glucosamine hydrochloride
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Glucosamine va bénh xuwong khép

Glucosamine 14 mOt amino monosaccharide c6 nhi€u trong cic moé lién két va mod sun.
Glucosamine c6 kha ning tham gia cdu tao nén hyaluronic acid, keratan sulfate va chondroitin
sulfate. Ba hop chat trén la thanh phan quan trong nhat cia chat hoat dich khGp va sun khop,
d6 1a collagen, mOt hop chat gidm qua trinh thoai hoa va bién dang khdp, 1am khép van chuyén



linh hoat. Do vy, trong y hoc va duoc ph&m, glucosamine dwoc dung lam nguyén liéu d€ san
xudt thue ph&m chilc ning va sdn pham ho tro diéu tri cac bénh vé xwong khop.

Gai xrong _—

Vié syn bj
e - thedi hoa
—
F Bfa sun
luréi lidm b
thodi hod
(a) (b)

Hinh 6.2. Khop binh thuéng (a) va khop c6 mé sun bj thoai hoa (b)

MOt s6 muli glucosamine cé Ung dung nhi€u trong chita tri cic bénh xuong khop la:
glucosaminehydrochloride, glucosamine sulfate va acetyl glucosamine.

Tac dung dugc li ciia glucosamine

Glucosamine c6 kha ning kich thich t& bao sun khGp téng hop tao cu tric proteoglycan binh
thuwong, dong thoi con e ché cic enzyme phd hily sun khdp nhu collagenases, phospholioase
A2,.. Ngoai ra, glucosamine kich thich sinh san mé lién két clia xwong, gidm qud trinh mat
calcium ctla xwong. Khi cor th€ thi€u glucosamine thi sun sé bi hong, cling, gai xwong dan dén
bién dang khép, 1am ting kha ning bi viem xuwong khop.

Glucosamine c6 thé lam tang d0 nhdt va kha nang boi tron clia cac khép xuong thong qua viée
kich thich khép xwong san xudt dich nhay.

/1I/ THUC HANH PIEU CHE GLUCOSAMINE HYDROCHLORIDE TU'VO TOM
1. Muc tiéu: thu dugc glucosamine hydrochloride tir vo tom.

2. Nguyén liéu: 100g vO tom, dung dich HCI 10%, dung dich HCl dac, dung dich NaOH 4%, dung
dich H202 1%, cOn 96°, acetone, than hoat tinh.

3. C4ch tién hanh:



Mguryén lidu:
100 g va tdm

Logi khodng: Mgdm 1 gidr trong HCI 109
Rira dén trung tinh,

W tom
sach khodng

Loai protein: Bun v 300 mL dung dich NaOH 4%
trong 1 =2 gitr & 90 2C = B59C
Rira dén trung tinh.

W thm
sach proben

Khir mau kdn 1: Ngidm trong acetone 5 phit
Rira dén trung tinh

Chitin/chiosan

|
| Khir mau ldn 2 Ngdm 1 gitr trong dung dich H;05 1%
¥ Rira &&n trung tinh.

Chitinfchitosan
triing sach

Thuy phiin tao glucesamine: Bun vail 150 mL dung
dich HCI djc trong 1 gidr & 90 °C = 95 °C
Loc cdin bin

Dung dich

Khudy v than hoat tinh
Loz

Dung dich trong
sudt khdng miu

G4 bot dung dich cén 172 thé tich, dé ngudi qua dém
thdy chit rin kit tinh, lpe, sdy khd.

Glucosaming
hydrechlonide

Hinh 6.3. Sor b diéu ché glucosamine hydrochioride ir v6 tém
Chut y:
- Loai khoang: vd tom khé cho vao cOc thuy tinh 250mL, sau d6 cho tlr tir dung dich HCI 10%
vao dén ngdp vO tom, thay sui bot khi, ngam trong khoang 1 gio & nhiét d6 phong.
- Rlra trung tinh: Rra bang nuwGe thuong dén pH bang 7, sau d6 rita bang nuGe cat.

- Giai doan thuy phan tao glucosamine hydrochloride can nghién nho chitin/chitosan va tién
hanh trong t hit hodc noi thodng khi vi dung dich HCl ddc bay hoi manh. Khir mau bang than
hoat tinh can cho tir tlt, vira cho vira khudy dén khi hét mau.

- K&t tinh glucosamine hydrochloride: Dung dich d€ ngudi qua dém, n€u khéng két tinh thi lam
lanh bang nudc da. Tinh thé glucosamine hydrochloride dwgc tach ra bang phwong phap loc,
sau d6 rira lai sdn phdm thu dwoc bang con 96°. sdn phdm glucosamine hydrochloride thu
duoc c6 mau trang.

Cau hoi
1. Vai tro clia than hoat tinh trong thi nghiém la gi?

2. Gidi thich tai sao khi cho vO tém kho vao hydrochloric acid lai c6 hién twong sti bot khi?

/III/ BAO CAO KET QUA THUC HANH
Hay viét bdo c4o két qua thure hanh vao vé, gom céc muc sau:

1. Muc tiéu



2. Nguyen liéu, dung cu, hod chat
3. Cach tién hanh
4. Thao ludn, danh gia

5.Kétluan

. Thuy phan chitin/chitosan trong méi trong hydrochloric acid thu dwoc glucosamine
hydrochloride.

» Quy trinh san xudt glucosamine hydrochloride tir vo tom.

Tw di€u ché duoc glucosamine hydrochloride tir vo tom



CHUYEN PE 3: DAU MO VA cHE BIEN DAU MO

Bai 7: NGUON GOC DAU MO « THANH PHAN VA PHAN LOAI DAU MO
MUC TIEU

- Trinh bay duge ngudn goc clia ddu mo.

« Trinh bay dugc thanh phan (hydrocarbon va phi hydrocarbon) va phan loai dau mo (theo
thanh phan hod hoc va theo ban chat vat Ii).

Tai sao néi ddu mo la ngudn tai nguyén thién nhién khong tdi tao?

Thanh phdn hod hoc ctia ddu mé phite tap nhuw thé nao? C6 thé phan loai ddu mo dua trén tiéu
chudn va muc dich nao?

/1/ NGUON 6Oc DAU MO
1. Swtich tu cac chat hitu co'ban dau va bién déi thanh dau va khi

Céc chat hitu co ban dau (x4c dOng vat, thuc vat) theo dong song chay ra bién hay cac sinh vat
song & bi€n nhu phit du, ddng vat, thue vat sau khi chét déu nam & cac 10p tram tich dudi day
bi€n. Xac dOng vét, thure vat cé cac thanh phan chinh 1a carbohydrate, albumin, lipid, kerogen
(cac chat sirng hitu c0),... dudi tic dung clia vi khudn bi phan huy thanh hydrocarbon la thanh
phan chinh clia ddu md, khi ddu m va khi thién nhién.

Dau duoc sinh ra rai rac trong 16p da tram tich, thAm th&u qua cac tAng da va tép hop tai
nhiing khéi da rong, xOp. Trong qua trinh di chuy€n qua cic tang da xOp, mOt s6 chdt nhw
nhura, asphaltene,... c6 thé bi gitr lai (theo co ché hap phu) lam cho d&u trd nén sach hon va
nhe hon, nhung diu cing c6 thé bi chuyén hoa mot phan thanh cic tap chat lam cho chét
lwong kém di. Ngoai diéu kién dau phdi c6 chd tra &n trong cac 16 xOp, rong cla da cat
(sandstone) hodc d4 voéi (limestone), cdu tao dia chat chlta dau con can phai c6 tang sét & phia
trén can tré qud trinh khuéch tan céc phan tir hydrocarbon 1én bé mat.

2. Swhinh thanh mo dau va khi thién nhién

Trai qua thoi gian bién d6i dia chat, dAu mo di chuyén doc theo khe da va khong thé di qua 16p
sét. Vi dau khi nhe hon nudc, ching c6 thé di qua 1p sa thach, da voi dén khi gap rao can hodc
“bAy" va khong thé di chuy€n duoe nita, tao thanh cac mo dau, via dau hay tai dau. Khi va cac
hydrocarbon nhe tach ra khoi nude va chi€m khéng gian phia trén dinh moé dau, dwdi 16p khi 1a
dau va day 1a nude.

Cau tric dia chdt ma trong d6 dau cé kha nang bi gitrlai va tich tu gilta da goc nhw vay duoc
goila mé dau.



Xae dbng vat, Kerogen (cacchi simghluco) | Kerogen chuyén hod
thyre vt phan huy hinh thanh trong kp trim tich thanh hydrocarbon

Hinh 7.1. Sy hinh thanh mé déu

Vé ban chat, dau va khi ¢éu la cac hydrocarbon nhung khac nhau & ch6 cac mo khi thién nhién
chtl yéu chi chta khi, con m6 dau chita ca dau 1an khi. Luc ddu chi cé6 dau duoe sinh ra, cic
hydrocarbon nay cé khoi lwgng phan tr rat 16n (chira 30 - 40 nguyén tt carbon, thdm chi nhiéu
hon). Dan dan, mOt phan diu chuyén thanh khi do qué trinh phan cat cac phan ttr16n thanh
cac phan ttr nho hon (cracking) duédi tac dung ctia nhiét d6, ap sudt va cac chat xdc tac. Cang di
sau vao long dat thi nhiét d0 va ap sudt cang cao, qua trinh cracking cang xay ra manh hon. Vi
vy, cac md dau cang sau trong long dat cang chlta nhiéu khi hon, cac mo khi thuong 6 tudi
cao hon.

Gi6i han cudi cung clia sit chuyén hoa dau thanh khi 1a khi md chi chita chti y&u la khi methane
(70 - 90%), d6 1a mO khi thién nhién. Ngoai khi methane, moO khi thién nhién con cé cac
hydrocarbon nhe khac (duwdi 20%), C02, 02, N2 , H2S,...

? 1. Tai sao cic m& dau nam cang sau trong long dat cang chlta nhiéu khi hon va chita
nhiéu methane hon?

/11/ THANH PHAN HOA HOC CUA DAU MO
1. C4c hop chat hydrocarbon

Cac hydrocarbon 14 thanh phan chinh va quan trong nhat cia ddu mo (chi€m tbi 50 - 98%).
Cac hydrocarbon trong ddu mo chil yéu gom ba nhém chinh:

- Alkane (hydrocarbon no, mach h&, cau truic khong phan nhanh hodc c¢6 phan nhanh), con goi
14 paraffin.

- Cycloalkane (hydrocarbon mach vong no), con goi 1a naphthene.

- Arene (hydrocarbon c6 vong benzen ( O’), coOn goi la aromate.

Nhitng hydrocarbon cé s6 nguyén ti carbon cao, cdu tao phitc tap, trong phan tir cia chliing cé
thé€ c6 mat cd ba nhom paraffin, naphthene va aromate.

a) Hydrocarbon day paraffin



Hydrocarbon diy paraffin rdt phd bién trong ddu mo, gom n-paraffin c6 mach carbon dai
khong phan nhéanh va isoparaffin c6 mach carbon dai véi mach nhanh ngén thuong dinh vao vi
tri carbon s6 2 hodc s6 3 ciia mach chinh.

Khi thién nhién cé trong cidc mo riéng biét. Ngoai thanh phan chinh 1a khi methane, con cé
ethane, propane va butane. Khi d0ng hanh nam lan trong ddu md dwoc hinh thanh cung véi
dau, thanh phan chtl yéu la cac khi propane, butane. Khi ngung tu (condensate) chita chti yéu
alkane C5 - C7.

Dau mo Viét Nam thudc ho dau paraffin va chita nhiéu n-paraffin C10 - C40. Ham luong
paraffin trong dau & md Bach HO 1én téi 29%, & md Pai Hung 1a 17,8%.

b) Hydrocarbon ddy naphthene

Naphthene ctia ddu m& thuong cé ba dang chinh 14 vong 5 canh, vong 6 canh va nhiéu vong cé
chung canh (vong ngung tu) hodc cé cau noi.

¢) Hydrocarbon ddy arene

Benzene c6 trong ddu moé nhung ham lwong rat nhd. Nhitng déng d&ng clla benzene tir C7 -
C15 déu da duoc xac dinh c6 trong nhiéu loai dau mo.

2. Cac hop chat phi hydrocarbon

Nhitng hop chat phi hydrocarbon la céc hydrocarbon ma trong mach carbon chita cac dit6 N, s,
o va kim loai.

Sulfur, oxygen va nitrogen thuong tOn tai trong dau va khi dudi dang cac hop chdt mach ha,
mach vong hay di vong.

Kim loai c6 trong dau mo khong nhiéu, thuwong tlr vai phan triéu dén vai phan van. Ching cé
trong phan doan dau nang dudi dang hop chat cokim (1). Hai kim loai thwong gap nhat trong
phan doan nang clla dau mo & dang phitc chat v6i porphyrine (hop chat hitu co da vong, di
vong) 1a V va Ni. Cac kim loai khac c6 thé 1a Fe, Cu, Mg, Ca, Na, Zn, Hg, Zr, Tj, As,...

(1) Hop chdt co kim: hop chdt hitu co chita kim logi.

Jemco pier

Ham Iuwong sulfur ciing 13 tiéu chi danh gia chat lwgng dau. Dau chia it sulfur goi la dau “ngot”,
con dau giau sulfur goi 1a dau “chua”, ham lwong sulfur trong cdc md dau rat khic nhau,
thuong trong khodng 0 - 6%. Dau Bach H6 clia Viét Nam chita 0,03 - 0,05% sulfur.

/III/ PHAN LOAI DAU MO
1. Phan loai dau mo theo thanh phan hoa hoc

Trong dau mo, thanh phan chu yéu, quan trong va quyét dinh céc ddc tinh co'ban ctia ddu mo
1a cac hydrocarbon. Vi vay, phan loai ddu mo theo ho hydrocarbon la phwong phap phan loai
thong dung nhat. Theo cach phan loai nay, ddu md sé mang ddc tinh clia loai hydrocarbon nao
chi€ém wu thé nhdt. Cé ba loai hydrocarbon chinh trong dau twong Ung vé6i ba loai dau la
paraffinic, naphthenic va aromatic.



Trong thuc t€, nhitng ho dau thudn chting nhw vy rot it gap, dac biét dau aromatic hau nhw
trén thé giGi khong c6. Thuwong dau moé mang ddc tinh hon hop nhw diu paraffinic- naphthenic,
dau paraffinic-aromatic va dau naphthenic-aromatic.

D€ phan loai ddu md theo ho hydrocarbon nhw trén phai str dung phwong phéap phan tich dé
x4c dinh thanh phan hod hoc cic loai hydrocarbon trong dau. Tuy nhién, phwong phéap dé rat
phitc tap nén d€ don gidn ngudi ta st dung cac thong s6 vat 1i dé phan loai ddu mo.

2. Phan loai dau mo theo tinh chat vat li

Tuy thuQc vao thanh phan hydrocarbon, cic loai dau cé nhiing tinh chat vat 1i khac nhau va
duoc thé hién qua mOt s6 dac trung nhw mau sdc, ti trong. Tuy thudc vao thanh phéan cac cdu
tr ma dau c6 thé c6 mau sang hodc hoi xam, hoi vang, nau sAm, den. DAu cang nhe, nghia la
giau paraffin, thi mau cang sang va ti trong cang nho. Nguoc lai, dau cang ndng, titc cang giau
arene, thi mau cang sam va ti trong cang 1on. Chinh vi vay, ti trong la tiéu chi don gidn nhat
nhung rat tiéu bi€u dé phan loai ddu mo.

Trong giao thwong qudc t€, nguodi ta thuong st dung dai lwong API (American Petroleum
Institute) dé dac trung cho ti trong clia dau. Gia tri pho bién clia ti trong API clia hau hét cac
loai ddu mo 1a tir 10 dén 70. (1)

Dau tho Viét Nam la loai dau tir nhe dén trung binh. Dau md Bach HO ¢ API 36,6; 1a mOt trong
nhitng loai dau sach chira it tap chdt sulfur, nitrogen va c4c kim loai nang.

(1) Ti trong API (API gravity) la chi s6 do mitc d6 ndng hodc nhe cua ddu mo dang 10ng so vOi
nude. Dau thé duoc phan loai dua vao chi sé API nhu sau:

- Ddu nhe: API16n hon 31,1.

- Ddu trung binh: API tir 22,3 dén 31,1.
- Ddu ndng: API tir 10 dén 22,3.

- Ddu rdt ndng: APInho hon 10.

2 |.
&

" 2. Tai sao dau nhe c6 gia tri hon dau ndng? Tai sao dau mo Bach HO cua Viét Nam c6
gia tri kinh té cao?

- NguOn goc dau mo: Dau mo dwoc hinh thanh tlr x4dc dOng vat, thue vat sau cac qu4 trinh bién
d6i phite tap, trong thoi gian rat dai dwdi tac dOng clia vi khuén, nhiét d, ap suét va xic tic c6
san trong long dat.

- Thanh ph&n hoa hoc chinh clla dau mo: hop chét hydrocarbon (chiém 50% - 98%) va hop
chat phi hydrocarbon (chita thém cac nguyén t0 S, O, N, vét kim loai).

- Phan loai dau mo theo thanh phan hod hoc: paraffinic, naphthenic va aromatic. Thuong dau
mO mang déc tinh hon hop: paraffinic-naphthenic, paraffinic- aromatic, naphthenic-aromatic.

- Phan loai ddu mo theo ti trong APL



« Gidi thich dwgrc vi sao ddu mo 1a ngudn tai nguyén thién nhién khong tai tao.
- Giai thich dwoc tai sao khi thién nhién lai chta nhi€u methane.

« Gidi thich duoc tai sao dau mo cla Viét Nam déng vai tro quan trong doi véi suw phat trién
cla c4c nganh kinh té.



Bai 8: CHE BIEN DAU MO
MUC TIEU

- Trinh bay dwoc cdc giai doan ché bién dau mo: tién xtr li, chung cat, cracking (cracking nhiét,
cracking xuc tac), reforming.

- Trinh bay duoc cac sdn phdm clia ddu mo (xing, dau hod, diesel, xang phan luc, dau dot, dau
boi tron, nhira dudng, sdn phdm hoa dau).

- Néu duoc khai niém chi sO octane va chi s6 octane ctia mOt sO hydrocarbon, ¥ nghia ctia chi
sO octane dén chat lwong clia x4ng.

- Trinh bay dwogc cac bién phéap nang cao chi sO octane cho xing va cach st dung nhién li€u an
toan, ti€t kiém, hiéu qua, bao vé maéi truong va sttc khde con nguoi.

¥ Cdc sdn phdm da dang, phong pht tir qud trinh ché bién ddu ma cé vai tro quan trong nhw
thé nao trong doi séng va sdn xudt cong nghiép, néng nghiép?

/1/ CAC GIAI POAN CHE BIEN DAU MO
1. Tién xtrli dau thd

Dau thé c6 chira nhi€u nuwde, mubi (MgCl2, NaCl, CaCl2, FeCl3,...), khoang sét, cat, tap chat co
hoc,... khong bi 1ang dong trong bé chira nén can duoc loai bo. Nude hoa tan céac tinh thé mudi
va phan tdn trong dau, tao thanh cac hat nhii twong hinh cau rat nhd cé dwong kinh khodang 1 -
1 0 micromet nén khong thé 1ang dong theo trong luc ma phai dung phuong phép sa lang (tac
d0ng clia truong dién tlr) dinh hwdng cac hat nhii twong két hop voi nhau thanh cic hat 16n va
tach khdi dau roi lang xudng dudi.

2. Chung cat dau thé

Nguyén tac clla qua trinh chung cat phan doan dau tho 1a dua vao sw khac nhau nhiét dd séi
clia cac chat dé tach ra nhiitng sdn phdm mong mudn & timg phan doan nhw hydrocarbon nhe,
xang (gasoline), dau hod (kerosene), nhién li€u phan luc, diesel, dau d6t, dau béi tron, nhua
duong,...

Qua trinh chung cat gom hai giai doan: chung cat khi quyén (chung cat & ap sudt thuong) va
chung cat chan khong (chung cdt & 4p sudt thap, 10-20 mmHg).

3. Cracking dau mo

a) Cracking nhiét

Qua trinh cracking nhiét duwge thue hién & nhiét d0 cao, 4p sudt khi quyén. Trong diéu kién
nay cac paraffin mach dai, khong phan nhanh dé bi cracking nhat, thu dwoc cac sdn pham khi,
18ng va ran, trong d6 san phadm chinh la cac hydrocarbon cé nhiét d6 soi thdp hon so voi
nguyén liéu. Néu thuc hién cracking & nhiét dd cao 850°C - 900°C thi sdn ph&m chinh la
ethene.

b) Cracking xtic tdc



Cracking xuc tac 1a qua trinh chuy€n ho hoa hoc cac hydrocarbon c¢6 khéi Iwong phan tir 1on
thong qua phan Ung phan cat lién két carbon - carbon (lién két C-C) dé thu duoc cac alkane va
cac alkene mach ngan hon vGi s ho trg clia xuc tac.

Cracking xtic tac 1a qua trinh c¢é quy moé 16n nhat trong nganh cong nghiép ché bién dau mod va
la mOt trong cac qua trinh chinh d€ sdn xudt xang chat lwong cao dong thoi nhén duoe san
ph&m alkene C2 - C4 lam nguyén liéu cho cong nghé hoa dau.

4. Reforming xuc tac

Reforming 14 qu4 trinh “tai cdu trac” mOt s6 alkane mach khong phan nhanh (nguyén liéu la
phan doan naphtha ndng) thanh cdu trdc alkane cé nhi€u nhinh va cac arene (benzene,
toluene, xylene), duoc st dung lam nguyén liéu cho cong nghiép t6ng hop hoa diu. Qua trinh
reforming duoc ti€n hanh & ap sudt tlr 4 - 20 bar va nhiét d6 trong khodng 490°C - 540°C, xtic
tac chinh 1a Pt. Reforming xtic t4c 12 qua trinh lam ting chdt lwong cla xing nhung khong lam
thay d6i nhiéu nhiét d0 soi clia nhién liéu.

Trong qua trinh reforming xtc tic, cdc alkane khéng phan nhanh duge dong phan hoa thanh
alkane phan nhdnh, thom ho4 thanh cac arene, vong hod thanh cdc naphthene. Day 1a qu4 trinh
co ban, quan trong nhat dé nhén duoc xang c6 chat lwong cao va cac arene chlta mot vong
benzene, tao ngudn arene cho cong nghé téng hop hitu co va vat liéu.

Vi du: flle
3 CHsCHCH,CH,CHs
CHy
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/11/ CAC SAN PHAM cUA DAU MO

1. Cac san pham nhién liéu

- Khi dau mo ho4 16ng (liquefied petroleum gas - LPG): Khi ddu mo chita propane C3H8 va
butane C4H10. Pé dé van chuyén va dé st dung thudng phai hoa 16ng & ap sudt cao. LPG
thwong phdm phai thém chat tao mui d€ phat hién sy ro ri gas mot cach dé dang. LPG duoc
nap vao cac binh gas 12 kg va 45 kg dé cung cap cho nguoi tiéu dung.

- X4ng (gasoline): Xang 1a tap hop cac hydrocarbon cé nhiét d6 soi tir 38 °C dén 205 °C, g¢0m cac
hydrocarbon C5 - C11. Xéang dwoc st dung lam nhién liéu cho cac dOng co dot trong, vi vay né
phai dap Urng duoc cdc yéu cau clia loai d0ng co nay, trong do c6 hai tiéu chi quan trong nhat 1a
chi s6 octane phdi cao dé dam bao kha ning chdy di€u hoa, an toan vé méi trudng va ap sudt
hoi phai twong thich.

- Dau hoa (kerosene) : Dau hda c6 nhi€u loai nhung déu duwoc 14y tir phan doan kerosene voi
khodng nhiét d0 soi tir 180°C - 200°C cho dén 250°C - 260°C, chita cac hydrocarbon C11 - C16.
vé thanh phan, phan doan kerosene chita c4c alkane khong phan nhanh (rat it isoparaffin),
naphthene va arene.



- Nhién liéu phan luc (Jet fuel): Nhién liéu phdn luc 18y tlir phan doan kerosene c6 nhiét dd soi
140°C - 300°C. Do déac diém clla qua trinh chay trong dOng co phan luc, yéu cau d6i véi nhién
liéu nay 1a phai c6 tdc dd chay cao, dé dang bdc chay khi c6 tia 1tta dién, c6 nhiét tri cao, chay
di€éu hoa, c6 ngon Itra on dinh va chay hoan toan khong tao can.

- Diesel (gasoil nhe - DO): Dau diesel DO chita cic hydrocarbon c6 nhiét ¢ so6i nam trong
khodng 200 °C - 350 °C, chita cac hydrocarbon C15 - C21.

Cong dung chinh cla diesel 14 lam nhién liéu cho ddng co diesel. Tiéu chudn quan trong nhat
clia nhién liéu diesel 1a kha ning tw bOc chay, duoce dac trung bdi chi sO cetane (CN).

- Dau d6t (FO): Dau d6t hay con goi 1a nhién liéu dot 16 (fuel oil FO) 1a khai niém kh4 rdng, cé
th€ hi€u la bat ki nhién liéu 16ng nao (trirxing), dwge st dung dé dot 1o, cap nhiét cho nodi hoi
hodc st dung d€ van hanh cac ddng co. Tuy nhién, diu d6t thuong 1a can RFO (residual FO)
hodac FO nang (heavy FO). Can dau la phan con lai sau khi da tach hét cdc phan doan c6 nhiét
d0 soi khodng 600 °C vGi thanh phan hydrocarbon C40 - C80.

2. Dau béi tron va nhua duong

Dau boéi tron, hay con goi 1a ddu nhon, thu dwoc sau khi ché€ bién phan doan gasoil nang. Phan
doan dau nhon c6 khodng nhiét dd séi tir 350 °C - 375 °C dén khodng 500 °C. Phan doan nay
chita cdc hydrocarbon C21 - C35, thdm chi Ién dén C40. Thanh phan hod hoc ctia dau béi tron
rat phirc tap g0m nhi€u hgp chat arene da vong va naphthene, chita it alkane.

Nhura dudng, hay con goi la bitumen, 12 sdn ph&m tao ra tir can dau. Thanh phan hoa hoc cla
can dau thuong duoc chia thanh ba nhém chinh:

- Chat dau gom cic hydrocarbon c6 thanh phan phtic tap, cdu tric hon hop nhi€u vong arene
va vong naphthene.

- Chat nhura mau den hodc nau gom cac chat trung tinh va cac chét c6 tinh acid, 1am cho nhua
c6 tinh déo c6 kha nang dinh két va kéo dai.

- Asphaltene c6 mau den, cdu tric tinh thé, chtra phan 16n cac hop chat di vong chita S, N, O.
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Hinh 8.1. Nhwa dudng



Em hay tim hi€u tai sao xe may, 6 t6, may bay,... thuwdng phai bdo dudng dinh ki, mot thao
tac trong quy trinh bao dudng 1a thay dau bai tron.

3.San pham hoa dau

Cong nghé hoa dau thuc hién cac quy trinh chuyén hoa hoa hoc cac hydrocarbon chi yéu la
alkene va arene thanh ngu6n nguyén liéu dé sdn xudt nhitng sdn pham c¢ gia tri phuc vu cho
d0i sOng va cho nhiéu nganh cong nghiép nhw: hod chat, dung méi, vat liéu xay dung, san xuat
thu6c nd, thube tuy€n quang, cao su tong hop, cac monomer, vat liéu polymer, composite, vai,
soi, thu6c bdo vé thuc vat, thudc thu y, thudc nd, phan boén, cac chdt mau, son, mi pham,
nguyén liéu tdng hop hoa duoc,...

Vidu:

Tir ethylene, propene, buta-1,3-diene c6 th€ sdn xudt cac san pham :

- Chat déo, nhura va cao su dé ché tao cac vat dung phuc vu cho doi sOng va san xudt nhu:
polyethylene (PE); poly(vinyl chloride) (PVC): poly(vinyl acetate) (PVA); poly(ethylene
terephthalate) (PET); polypropylene (PP); cao su styrene-butadiene (SBR) va cao su butadiene
(BR);...

Hinh 8.2. Mét 56 Umg dung clia poly(vinyl chloride) (PVC)

Hay tim hi€u vé cac san phdm hoa du c6 & xung quanh em.

/111/ cHI SO OCTANE VA CACH SU'DUNG NHIEN LIEU

1. Chi 50 octane

a) Khdi niém

Chi s6 octane 1a mOt dai lwong quy wéc dé€ dac trung cho kha nang chéng kich nd clia nhién
liéu. Chi s6 octane cang cao thi kha ning chiu nén clia nhién liéu trude khi phat nd (46t chay)
cang 16m.



Bang 8.1. Chi s6 octane clia mét s6 hydrocarbon

Hydrocarbon RON(1)
Iscbutane =100
Pentane 61,9
Isopentane 92,3
Cyclopentane 100

Cyclchexane 83

Benzene 113
Toluene 115
o, m, p-Xylene >100

b) Cdc bién phdp ndng cao chi s6 octane cho xdng

Chi s octane trong xing thudong durge nang cao bang hai bién phép:

- Tl qu4 trinh chung cat nhan dwoce phan doan naphtha nhe va naphtha nang twong dwong voi
nhién liéu xang. D€ tang chi s6 octane cho phan doan naphtha nhe, cic alkane khéng phéan
nh4nh duge ddng phan ho4 xdc tic thanh isoparaffin. Con phan doan naphtha nang, aé tang chi
sO octane, cac alkane khong phan nhanh duwoe xtrli bang qua trinh reforming xtc tac d€ chuyén
hoa thanh isoparaffin va cac arene.

- Chi s6 octane clia xang ciing dwoc nang 1én nho bd sung cac chat phu gia. Nhitng phu gia hién
nay dang st dung la cac hop chét chita oxygen, trong d6 phé bién 1a cac alcohol (C1 - C4) va cac
ether. D6 1a nhiing chdt c6 chi sO octane cao va it hodc khong gay 6 nhiém moi truromg.

Bang 8.2. Chi s6 octane cda mét s6 chat phu gia

Phu gia RON

Methanol 127 - 136

Ethanol 120- 135
Methyl tert-butyl ether (MTBE) 115 — 123

2. Cach strdung nhién liéu an toan, ti€t kiém, hiéu qua, bao vé méi truong

Nhién liéu xang c6 chi s6 octane cang cao thi kha ning chay diéu hoa cang cao, chat luwong xing
cang tOt. Ethanol vira 1a nhién liéu sinh hoc cé kha ning thay thé xing (mot phan hodc hoan
toan), vira la phu gia ting chi s6 octane dang dwoc ding phé bién nhét, & Viét Nam, hién dang
luu hanh xiang ES RON 92 duoc pha trén 5% thé tich ethanol vGi xing RON 92.

D6i v6i nhién liéu diesel, mOt trong nhiing gidi phap dang dwoc quan tam 1a st dung biodiesel.
Biodiesel 13 cdc mono methyl ester cla céc acid béo. Biodiesel thudc loai nang luong téi tao,
kha ning phan huy sinh hoc nhanh, khong d0c hai, khéng chita sulfur va arene.

DE bao vé sitc khoé cho con nguodi, trong tiéu chuén clia nhién liéu déu c6 yéu cau nghiém
ngat vé ham luong cho phép cla arene, kim loai nang, sulfur va cic chat d0c hai khac. Theo
tieu chudn EURO V ham luong arene trong xiang quy dinh 1a khong 16n hon 35% thé tich va ham
luong benzene khong 10n hon 1% thé tich; d6i vGi nhién liéu diesel, ham Iwong sulfur khong
16m hon 10 mg/kg, ham lugng arene da vong khong 16n hon 11% khGi luong.

(1) RON: Viét tdt ctia cum tir tiéng Anh: Research Octane Number.



'“‘E Hay k€ tén cac chat gay 6 nhiém chinh do cac phwong tién giao thong thai ra va cac van
dé nay sinh tir cac chat gay 6 nhiém nay. Néu mot s6 bién phap d€ gidm thiéu 6 nhiém trong
khi thai.

« Céc giai doan ché bién dau mo

1. Tién xtrli dau tho.

2. Chung cat dau tho: gom cac phan doan: khi (fuel gas), naphtha nhe (x4ng nhe), gasoline
(naphtha ndng), kerosene, gas oil (diesel), dau boi tron, dau nédng.

3. Cracking dau mo.

4. Reforming xtc téc.

« Cacsan phﬁm cua dau mo

1. Cac sdn ph&m nhién liéu: xang, dau hod, nhién liéu phan luc, diesel, dau dot.

2. Dau béi tron, nhyra duong.

3.San phdm hoa dau nhw chat déo, cao su,...

- Chi s0 octane 14 mOt dai lwong quy wde dé dac trung cho kha niang chong kich no clia nhién
liéu.

- Cach st dung nhién liéu an toan, tiét kiém, hiéu qud, bdo vé méi truong: ting chi s6 octane
cho xéng bang viéc pha phu gia ethanol tao ra xing sinh hoc, str dung biodiesel.

- Lwra chon nhién li€u sach, giam phat thai ddc hai nhw E5, E10,...

« Trinh bay duoc cac sdn phdm thu duoe tir qua trinh ché bién ddu md va hi€u duoc cac Ung
dung cuia ching trong doi sOng va trong cdc nganh cong nghiép.



Bai 9: NGANH SAN XUAT DAU MO TREN THE GIOI VA O VIET NAM
MUC TIEU

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

« Trinh bay duoc luong dau md, sy tiéu thu dau mo va s phat trién clia cong nghiép dau mo
O Viét Nam.

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

« Trinh bay duwoe mOt sO ngudn nhién liéu thay thé ddu mo (than d4, ¢4 nhua, d4 dau, khi thién
nhién, hydrogen).

Nganh sdn xudt ddu ma trén thé gidi va & Viét Nam phdt trién nhu thé nao?

Hoat ddng khai thdc ddu mo cé dnh hudng dén moi trurong nhur thé nao? Lam thé nao dé kiém
sodt 6 nhiém moi truong trong hoat déng khai thac ddu mo?

Tai sao néi hydrogen la nhién liéu xanh li tuOng ctia nén kinh té khong phdt thdi CO2, cho phép
gitt gin hanh tinh xanh cho loai nguoi?

/1/ TRU'LUONG DAU MO
1. Trén thé gioi
a) Trit luong dau mo

Trit lwong dau md duwoc cong bé hién nay 1a trir Iwong xac minh, tic 1a trir lwong c6 thé khai
thac duoc, trit lwong nay chi bang 30 - 35% trir lwong that clla dau trong mo.

Trit lwong xac minh c6 th€ gidm theo ting nam do khai thac va c6 thé tang khi phat hién thém
nhitng md dau méi.

Quoc gia c6 trit lwong dau md 16n nhat thé gidi la Venezuela (trén 300 ti thung).

Trit lwong dau cua cdc nuwde OPEC cong bO nam 2018 chiém khoang 79,4% trit lwong dau xac
minh, trong dd c4c nwde Trung Dong da chi€m tGi 64,5% trit lwong nay.

Jemco et

Trong giao dich qudc t&, don vi do luwong clia dau la thung (barrel), moi thung twong duwong
159 lit. O Viét Nam, thuong st dung don vi tdn, moi tn twong dwong tir 7 dén 7,5 thing.

b) Su tiéu thu ddu mo ctia mot s6 nudc trén thé gioi



Bang 9.1. 10 nuwdc tiéu thu du Ién nhat va ti Ié
trong téng lrong tiéu thy dau thé gidi ndm 2019(1)

Nudc tiéu thy dau Triéu thung/ngay | Tilé
M§ 20,54 20%
Trung Quéc 14,01 14%
An D& 4,92 5%
Nhat 3,74 4%
Nga 3,70 4%
Saudi Arabia 3,18 3%
Brazil 3,14 3%
Canada 2,63 3%
South Korea 2,60 3%
Dure 2,35 2%
Téng lrong tigu thu diu cia 10 nude 60,81 61%
Téng lwgng tiéu thy dau cua thé giéi 100,23

2. O Viét Nam
a) Trit luong

Theo s0 liéu thong ké ctia BP(2), Viét Nam 1a qudc gia ding thir 28 trén thé gidi vé trir luong
dau mo. Tinh dén niam 2020, trit lwong dau md x4c minh cla Viét Nam 1a 4,4 ti thung, ding
th nhat khu vue Pong Nam A. Mo Bach H6 thuOc bé cltu Long dwoe ghi nhén 1a mé dau 16n
nhat clla Viét Nam, c6 trit lwong xac minh trén 500 triéu tdn (khodng 3,5 ti thung).

b) Swtiéu thu ddu mo

Sy tiéu thu ddu mo & Viét Nam chll yéu phuc vu cho xuét khdu va cho cong nghiép ché bién
tai nha may loc dau Dung Quat. Nha may loc dau Dung Quat bat dau van hanh tir nam 20009,
cong sudt ché bién 6,5 triéu tan/nam. Nam 1987, Viét Nam bat dau xuat kh&u dau tho va xép
thi tw trong khu vire Pong Nam A vé xudt khau dau mo.

/11/ SAN XUAT DAU MO
1. Sw phat trién cong nghiép san xuat dau moé ciia mot s6 nudc trén thé gidi

Bang 9.2. 10 nude san xuét dau I6m nhét va Ui Ié trong tong san lwong dau thé gici nm 20203)

Nudre san xuat dau Tﬁﬁ:;ymg! Tilé | | Nudc san xuét dau Tﬁé:;;:my Tilé
M§ 18,88 20% | | Brazil 3,69 4%
Saudi Arabia 10,84 11% | [Iran 3,46 4%
Nga 10,78 11% | | Kuwait 2,72 3%
Canada 5,54 6% | | Téng luong san xuét

Trung Quéc 4,99 5% | |diu cua 10 nuéc s882 | 72%
Iraq 415 4% Tt_inng lrong san xuat 95 57

United Arab Emirates 3,79 4% | | déu cua thé gioi :

M§ tré thanh nude san xudt ddu mo 16n nhat thé gidi vao nam 2018. Thanh tuu ctia My vé ki
thudt khai thac m6 dau thuy Iue cat pha (fracking) da mé kho4 cho dong dau va khi tw nhién
khong 16 bi méac ket dwdi long dat su6t nhiéu nim qua. Sw bung né khai thac dau da phién da
lam san lwong dau cia My tang hon gap doi trong thap nién qua.



Saudi Arabia 1a nwGc khai thac dAu mo 16n thit hai thé giGi va 16n nhat trong OPEC. Qudc gia
nay chi€m khodng 18% trit lwong dau mo xac minh toan cau" Nga 1a quoc gia khai thac ddu mo
16m thir ba thé gidi v6i san lwong gan 11 triéu thung/ngay. Trung Quoc 1a quéce gia Pong A duy
nhat 1ot vao top 10 vGi sdn lwong gan 5 triéu thiung/ ngay. Trung Qulc ciing 1a nwée nhép
kh&u dau thé 16n nhat thé gidi. Viée gia ting tiéu thu ddu moé khién nude nay phu thude vao
nguon cung dau mo bén ngoai.

Hay tim hi€u vai tro clia cac nwde OPEC trong hoat ddng khai thac va xudt khdu dau mo.

2. Swphat trién clla cong nghiép san xudt dau mo & Viét Nam

Nam 1986, tdn dau dau tién tai mé Bach HE dwoc khai thac da danh d&u bude phat trién dau
tién ctia nganh cong nghi€p dau mo clia Viét Nam. Bach HO 1a mo dau 16n nhat ciia Viét Nam,
c6 trir lwong xac minh trén 500 triéu tan (khodang 3,5 ti thung), duwoe Tap doan Dau khi quoc
gia Viét Nam (Vietsovpetro) t0 chitc khai thac mot cach hé thdng va hi€u qua véi sdn lwong 1on
(khodng 12 triéu tdn/nam) la mOt dién hinh dau tién dwoc ghi nhén trong s6 liéu dau khi thé
gidi. Lién doanh Vietsovpetro nay la Viét - Nga "Vietsovpetro” trong 30 nam tir 1986 dén 2016
da khai thac dwge 220 triéu tdn dau tho va cung cdp vao bo trén 30 ti m3 khi dong hanh. Tinh
dén nam 2020, Vietsovpetro d4 khai thac dugc tong sO trén 239 triéu tdn dau tho.

Trai qua gan bon thap ki, Petrovietnam di cé bude trwdng thanh vuot bac vé moi mat dé trd
thanh mot tap doan kinh té manh cla quéc gia. Ti€p noi sau Vietsovpetro, Tap doan dau khi
Nhéat ban - Viét Nam (JVPC), Cong ty dau khi Viét - Nga - Nhat (VR]),... da phat hién va t6 chiic
khai théac c6 hiéu qua cdc m6 Rang Déng, Sw Tt Pen, Sw T Vang, Sw Tt Nau, C4 Nglr Vang,
Ruby, Nam ROng - P6i M6i, Hai Sw Pen,... Gan 50 cong trinh bién da dwoc két néi hé thong
cong nghé lién hoan dé khai thac 5 md: Bach Ho, Rong, Gau Trang, Tho Trang va Nam Rong -
Doi Moi.

Bang 9.3 dua ra danh sach nhitng md dau khi 16n nhat Viét Nam, cho thdy Viét Nam c6 tiém
nang dau khi rat 1on va nhiing phat hién méi vé dau khi & thém luc dia phia Nam, khu vuc
quan ddo Hoang Sa lam ting thém ni€m tin, tao ddng lue cho chiing ta phat tri€én nganh cong
nghiép dau mo.

Bang 9.3. Cc mé dau Ién nhat Viét Nam, ndm khai théc va san lwong khai thac(l)

STT Tén mo Nam khai thac Thung/ngay
1 Bach Ho 1986 79 000
2 Héng Ngoc 1998 25000 -30000
3 Rang Béng 1998 40 000
4 Sur Tir Ben 2010
5 Su Tur Vang 2014 75 000
6 Sur Tir Nau 2014

Véi nhitng thanh turu va bude phat tri€n virot bac, nganh cong nghiép dau mo da trd thanh mii
nhon clia nén kinh t€ Viét Nam trong qua trinh cong nghiép ho4, hién dai hoa dat nude, dua
Viét Nam tr& thanh quOc gia 6 vi tri trong cOng dong cac quoOc gia khai thac dau khi trén thé
gidi, g6p phan khong nho trong viéc nang cao uy tin ctia Viét Nam trén truong quoc t€ va ciing
12 yéu t6 quan trong gitr vitng chil quyén ctia Viét Nam & Bi€n Pong.



&

/11/ TAC PONG CUA SAN XUAT DAU MO PEN MOI TRUONG

1. Sw ¢O tran dau gay 6 nhiém moi truong

1. Hay trinh bay sw phat tri€n clla nganh cong nghiép dau moé & Viét Nam.

Hay tim hi€u su tac dOng clla hoat ddng khai thac dau khi d€n moi trirdng va tra 10i cau hoi:
1. Sy c6 tran dau xay ra do nguyén nhan nao?

2. Cho biét mOt vi du vé su ¢ tran dau trén bi€n, phan tich nguyén nhan, tac hai ctia né déi véi
con nguwoi va moi trueong.

a) Swco tran ddu

Sw O tran dau la hién twong dau tlr cac phurong
tién chira, van chuyén khac nhau hay tir cac cong
trinh va cdc mO dau thoat ra ngoai moéi truong tw
nhién do sir 0 ki thuét, thién tai hodc do con nguoi
gay ra.

b) Cdc nguyén nhdan gdy sw co tran ddu

Sur ¢ tran dau c6 thé xay ra dac biét nghiém trong
tai gian khoan. Vi du: bdo, dong dat lam d0 gian : .
khoan hodc gian khoan bi n8, hé thdng ngin dau bi Hinh 9.1.

hoéng, ro ri dwdng 6ng dan,... Swco tran dau c6 thé B bién bi & nhiém sau su cd tran déu
xay ra khi cac tau chd dau bi hdng, tai nan va cham

hoéc bi mac can, tau c6 thé va vao da ngam, san ho,... khién mot Iwong 16n dau chita trong tau
tran ra ngoai.

¢) Tdc hai ctia tran ddu déi véi méi truong

Dau thé chti yéu bao gom cac hydrocarbon khac nhau, trong dé cé arene don vong va da vong,
mOt sO hop chat di vong chita nitrogen, sulfur, cac hop chat phenol, cadc hgp chat co kim chita
kim loai ndng,... Chiing 14 cac chat dOc gay 6 nhiém moi truong.

DAu tran ra ngoai moi trudng nude sé phan tan vao trong nude theo cd chiéu rong 1an chiéu
sau, 1am cdc loai sinh vét bi chét, &nh hudng nghiém trong 1én hé sinh thai,...

DAu tran gay tadc dOng xdu va lau dai dén hoat d0Ong kinh té - xa hdi & cac viing xdy ra s cO
tran dau.

d) Mot sé swrco tran ddu

- Vu tran dau 16n nhat 1a & Vinh Ba Tur trong swrkién Chién tranh Ving Vinh nam 1991. Khoang
hon 7 triéu tan dau da tran vao ving bi€n gan Kuwait va Saudi Arabia.

-Vuné gian khoan Deepwater Horizon nidm 2010, hon 6 triéu tdn dau tran ra Vinh Mexico.
- Viét Nam, v6i bo bién dai va c6 dudng hang hai quéc té nén c6 nhiéu tau chd dau di qua, da
c6 mOt sO su cO tran dau nhung da sdm dwoc khac phuc.



B 2. Tai sao khi ¢6 su c6 tran dau trén bién, diu lan rat nhanh trén mat nuwdc, réi phan
tan vao nuwdc, ddng thoi bé mat nuGe bi 6 nhiém lan rdng rat nhanh?

2. Cac chat thai va ciac van deé rac dau trong hoat ddng khai thiac dau

Do trong dau c6 nhiéu thanh phan dé bay hoi nén khi bi tran trén bi€n, dau bay hoi mot phéan,
trd nén dac, nhét va tao thanh mot 1op vang day. MOt phan khac c¢6 thé phan tan vao nude
thanh cdc hat nhii twong trong nudc nhd dén mic gan nhw khéng nhin thdy, hodc tao thanh
d4am bot day. Phan khac c6 thé chim cuing cac hat vat chat lo1ing, con lai két thanh cuc hac in
ran, phan nay thuong goi la rac dau.

Céc hoat dOng khai thac dau c6 st dung nhitng héa chat c6 thé gay hai dén hé sinh thai tw
nhién trén bién.

Tai cac m6é dau dang khai thac, methane trong khi dong hanh thai ra dwoce d6t dé chuyén thanh
carbon dioxide. Khi methane gay hi€u ttng nha kinh rat manh, manh hon nhiéu so véi carbon
dioxide. Trudc day, khi dAu mo trén dau gian khai thac duoe d6t. Con ngay nay, khi dong hanh
thoat ra ciing v4i dau trong qua trinh khai thac déu phai thu hoi d€ tranh gay hai cho moi
trong. Cac nha khai thac dau mo déu phai dau tw duwong 6ng dan khi vao bo hodc 1ap céc
trung tam x 1i va thu nhan khi dong hanh dé st dung.

&

3. Cac phuwong phap xtrli sw ¢o tran dau va rac dau

3. Tai sao sircO tran dau trén bién thuwong gay thiét hai nhiéu hon so v6i trén dat lién?

a) Phuong phdp thu gom co'hoc

Dau trén mat nwde duwoce thu gom bang cach khu tri dau lai trong mot giGi han nhat dinh bang
hang rao noi trén mat nude. Vi€e ngan, quay dau tran thuong st dung phao ngian dau chuyén
dung, sau d6, nhanh chéng thu gom bang moi cach, tir bom hit cho dén vét thl cong.

b) Phuong phdp hap thu

D€ thu dau tran nhi€u va nhanh, dong thoi thu duoc cd phan dau da phan tdn nhii twong vao
nude, st dung phuwong phap hdp thu dau bang cac vét liéu x0p. Vi phwong phap nay cong
sudt hap thu dau rat16m.

¢) Phurong phdp phan huy bang vi sinh



Mot s6 chling vi sinh vét, cac vi khudn xudt hién tw nhién nhw micrococcus, arthrobacter va
rhodococcus c6 kha nang phan huy cic hydrocarbon day paraffin. Cac chat hap thu va cac vi
sinh vat c6 kha ning lam sach dau v6i tOc 0 rat nhanh.

Jemco sigr

Bdo dudng va phat hién cac sy ¢ ro ri dwong Ong dan dau va khi 1a cong viée thuong xuyén
trong sdn xudt dau khi. Ngay 25 thang 8 nam 2013, d0i thg'1an ki thudt clia cong ti Puong Ong
khi Nam Con Son da khong ché va co 1ap duoc hoan toan di€m ro ri khi trén dudng 6ng khi
Nam Co6n Son chay ngam trén bién.

/Iv/MOT SO NHIEN LIEU THAY THE DAU MO
1. Cac nguon nhién liéu thay thé dau mo chira carbon
a) Than dd

Xu huwdng hién nay chuyén hoa than sang dang nhién liéu sach la khi hoa va san xudt nhién
liéu 10ng. Cac sdn phdm chuyén hod than d4 v6i hoi nuwde theo cac phén g (khi hoa than)
sau:

C+H20 - CO+H2
C+CO02 —2C0O

HOn hop [CO+H2] duoc goi la khi tdng hop (syn-gas). Khi tong hop c6 thé duoc str dung dé dot
turbine sdn xudt dién.

b) Cdt ddu va dd phién dau

Cat dau hay con goi 1a dau nang thuc chat 1a hon hop clia bitum ndng, silica sand (1), khoang
sét va nudc.

(1) Silica sand: cdt tréng, cdt thach anh

D4 phi€n dau 1a mOt loai d4 tram tich hat min giau chat hitu co va chira mOt lwgng 1on kerogen
c6 th€ nhiét phan d€ nh&n duoc cac loai hydrocarbon.

Jemco sier

Cac loai khi nén: LNG, LPG duwoc st dung rOng rai trén thé giGi. O Viét Nam, LPG dwoe san xuat
tai nha may xtr 1i khi Dinh ¢ va nha may 1oc dau Dung Qudt.

¢) Methane hydrate

Methane hydrate la nhiing tinh thé trong d6 cac phan t& nude lién két voi nhau bang lien két
hydrogen dé tao thanh cac héc, bén trong chita cic phan tir khi chll yéu 1a methane (c6 thé c6
ethane, propane, butane v4i ham lwong nho). Cong thitc don gidn clia methane hydrate:
[(CH4).5,75(H20)].

Nhiéu nghién citu cho thdy trit lwong methane hydrate c6 thé cao hon trit lwong khi thién
nhién da dwoce xdc minh hi€én nay.

2. Hydrogen - nguon nhién liéu khéng chira carbon

a) Hydrogen, nhién liéu than thién méi truong



Trong linh vuc nang lwong, hydrogen thé hién 1a mot nhién liéu gan nhw hoan hédo. Hydrogen
chay trong khong khi tao nhiét d0 rat cao. Khi chay trong oxygen, nhiét dd cé thé léen tdi
3000°C, cao nhat so voi cac khi nhw methane, ethane, propane. S&n phdm chay duy nhét la
nudc, than thién véi moi truong.

H2 +1/202 — H20

Jemco sigr

Hydrogen c6 thé luwu gity, ton chita, vAn chuyén, phan phéi nhw cac dang nhién liéu hoa thach.
Hydrogen 1a nhién li€u xanh li twdng clia nén kinh t€ khong phat thai carbon dioxide trong
twong lai, cho phép gilt gin hanh tinh xanh cho loai nguoi.

b) Sdn xudt hydrogen

San xudt hydrogen tir hoi nudce va khi thién nhién hodc khi CO (dwge diéu ché tlr than d4).
CH4 + H20 — CO +3H2
CO +H20 — CO2 + H2

Trong cong nghié€p, hydrogen con duge san xudt tir qua trinh dién phan nude.

Hay tim hiéu hoat ddng clia nha may nhiét dién Phu My st dung nguyeén liéu khi thién
nhién va khi ddu mo cta Viét Nam.

c¢) Strdung hydrogen

Nhién liéu ddng co dot trong: Hydrogen duge st dung cho d0ng co dot trong cla cidc phurong
tién giao thong van tai, thay thé cac loai xing dau ma khéng can cé nhiing thay doi gi dang ké
vé cau tric dOng co.

Pin nhién liéu hydrogen: Hydrogen dugc st dung gi4n ti€p lam nhién liéu trong pin nhién liéu
hydrogen. Pin nhién liéu hydrogen cé nhi€u loai céng suat khic nhau, c6 loai rat nhé dung cho
dién thoai di dOng, may tinh xach tay, c6 loai cong sudt vira dé dung cho d0ng co dién cua
phuong tién giao théng, cé loai cong sudt 16n dé sdn xudt dién, dung nhw moOt tram dién ddc
lap.

Jemco sier

Ngay 12 thang 7 nam 2007, Pltc da cho ra mat chi€c 6 td6 BMW Hydrogen 7 duwoc xem 1a xe hang
sang nhat va sach nhat thé gidi lic do.

« Trit lwong ddu mo xac minh la trit Iwong c6 thé khai thac duwoe. Qudc gia c6 trit lwong dau mo
16n nhat thé gidi 1a Venezuela.



- Viét Nam la quOc gia ding thit 28 trén thé gidi vé tritlwong dau mo. Tinh dén nam 2020, trit
lurong dau mo xac minh clia Viét Nam 14 4,4 ti thung, drng thit nhdt khu vire Pong Nam A.

. Swrtiéu thu ddu mo & Viét Nam chti yéu phuc vu cho xuét kh&u va cho cong nghiép ché bién
tai nha may loc dau Dung Quat. Viét Nam xé&p thi tu trong khu vic Pong Nam A vé xuat khau
dau mo.

« Swr ¢ tran dau 1a hién twong dau thoat ra tlr cac phuong tién chita, vAn chuyén khac nhau
hay tlr c4c cong trinh va cac mO dau thoat ra ngoai méi trueong tw nhién do su c0 ki thudt, thién
tai hoac do con nguoi gay ra.

- DAu tran gay 6 nhiém moi trrdng nghiém trong, lam sinh vat bi€n chét hang loat va gay hai
dén stc khoé con nguoi.

» C4c phuwong phap xtt li sy 0 tran dau va rac dau: thu gom co'hoc, hap thu dau bang cac vt
liéu x6p, phan huy bang vi sinh.

- Cac nguOn nhién liéu thay thé ddu mo: than d4, cat dau, d4 phi€n dau, methane hydrate,
hydrogen,...

Bao vé& moi treong sOng bang cach:
- Khong d6 phé thai xing, dau ra ngoai moi trrong.

- Thu gom dau tran, ngin chan dau lan rong khi cé sy c6 tran dau xay ra trong quy mé nho;
B4o véi co quan chite ning va tham gia tich cuc cac hoat dOng phit hop khi ¢6 sw ¢ tran dau,
rac dau xay ra tai dia phurong.



