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Urea — 800,000 tAn/nam
NPK - 300,000 tan/nam

T "NPK" ghi trén nhan dan ctia phan bon Ia viét tat cda t nito, phdt pho va kali, ba chét dinh dudng co ban
dé cay. Vi du, 5-10-5 cla NPK c6 nghia la 5% nito, 10% phot pho va 5% kali..

Nito’ (N) 1a thanh phan can thiét cho viéc phat trién cac than va la maéi, va can thiét cho diép luc, gitp la c6 mau
xanh va gilp cay quang hop.

Phét pho (P) can thiét cho viéc phat trién hoa, qua va hé théng ré.

Kali (K) gitr cho ré& khée manh va ciing hd tro cho hoa va qua phat trién.

11

Qua trinh san xuat
Muc nay tém tat ngan gon vé tat ca cAc nha may san xuét. D& cap dén cac nguyén liéu thé va cac bwéc
quy trinh chinh. Cac nha may dwgc md ta nhw sau:

Ammonia (NH3)

e Nguyén liéu
»  Khi ty nhién lam nguyén liéu (cho hydro trong amoniac (NH3))
»  Khi tw nhién lam nhién liéu
»  Khoéng khi xung quanh (cho nito trong amoniac (NH3))

e  Quytrinh

(e]
(e]

Buéc 1: Loai bd cac hgp chat lvu huynh (don vi HDS)

Step 2: Reforming x(c tac khi da dwoc loai lwu huynh dé san xuét khi tbng
hop (Bon vi Reforming)

Bwdc 3: Chuyén dbi Carbon Dioxide (CO2) thanh Carbon Monoxide (CO)
(Bon vi phan rng)

Buwéc 4: Loai bd Carbon Dioxide -Dwa vao nha may san xuét uré- (Bon vi
hép thu & tach)

Buwéc 5: Chuyén dbi cac oxit cacbon thanh Methane (Pon vi Methanation)
Buéc 6: Tdng hop amoniac tlr hydro va nito (Bd chuy&n ddi amoniac)
Buw&c 7: Lam mat amoniac (Bon vi lam lanh)
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Viegand

Maagge

Pon vi Amoniac

Hoi nudc

Khéng khi

Khi tu nhién l l
Kher (i hugnh ) o
I ! N R
bang hydro Reformer so cép Reformer thir cép
S&nphd&m CO2
(cho Ure) T
Metan hoa < Khir CO2 - Chuyén doi
o Amoniac
Téng hop N . ;
Amoniac Lam lanh " (cho Uré)

Uré (46% nito)

e Nguyén liéu
» Carbon Dioxide tlr bwéc 4 trong nha may amoniac
» Amoniac tr bwéc 7 trong nha may amoniac

e Quytrinh
Buwéc 1: Tron Amoniac va Carbon Dioxide (Ap suét cao - Don vi tdng hop

o

O O O O

uré)

Bwéc 2: Tinh ché va Thu hdi uré (Ap suét trung binh)
Buwéc 2: Tinh ché va Thu hdi uré (Ap suét thap)
Buwdéc 3: Co dac dung dich 1dng uré (Bon vi c6 dac)
Buwéc 4: Lam rén dung dich uré - (Bon vi tao hat - Nha may riéng biét)

Urea: Snamprogretti - Italy. 2385 MTPD
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NPK -
e Nguyén liéu
> Tuy thudc vao ty 1&é NPK, nguyén liéu cé thé thay dbi
> Uré&/Amoniac/Axit Sulfuric/MOP hodc SOP (hop chét Kali)
IMAP ho&c DAP (hop chat Amoni Phosphat)
» Nguyén liéu c6 thé dwoc nhap khau vao co s&
e  Quy trinh
o Buwdc 1: X& ly chét ran
Buwéc 2: X& Iy chét léng
Bwéc 3: Tron chét rén va chét 1dng trong may tao hat (Bon vi tao hat)
Buéc 4: SAy khd NPK da tao hat (Bon vi sdy va lam maét)
Buwéc 5: Phan loai cac hat NPK (don vi sang loc va nghién)
Buéc 6: Lam mat thtr cip NPK (don vi diéu hoa khéng khi)
Buwéc 7: Lam maét cudi cung NPK (DPon vi lam mét va pha)
Buwdc 8: BDong géi va giao phan bon (Bon vi dong bao)
Buwéc 9: Thu hdi bui phan bén (Bon vi xyclon)
Buwdéc 10: Loc khi trong qué trinh (Bon vi loc)
Buwdc 11: Thu gom nwéc ngwng tu tir qua trinh (Bon vi thu gom)

0O O 0O 0O 0O o0 O o O
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Viegand

Maagge

Tiéu thu Nang lwong Hang nam — Dwa trén Div liéu C6 san

Muc nay trinh bay tdng quan v& ban dd nang lvong cla toan bé co sé& dwa trén hai tai liéu c6 sén.
Bang 1 va Hinh 1 (bén trai) trinh bay mdrc tiéu thu hang nam cla ba loai nang lwgng chinh dwgc st
dung trong co s&. Loai nang lwong chiém wu thé nhét 1a khi tw nhién, chiém 95% tdng murc tiéu thu
nang lwong. Can lwu y trong ty 1& 95% nay, phan I&n dwoc st dung lam nguyén liéu (khoang 65%-
70%), trong khi phan con lai dwoc st dung lam nhién liéu. Tiép theo 1a dién va Permeate gas, dai dién
cho mtrc tiéu thu con lai. Cac con sb dwa trén sé liéu trung binh hang nam tir n&m 2018-2022.

Biang 1: Mike tidu thu Ning lugng Hang nim trong co sé (dwa trén s6 liéu trung binh tir niim 2018-2022)

Phan phdi nang luong (Téng: 5682 GWh)

Loai nang Ponvi M tiéu thu Nang lwong Hang nam (Trung binh
lwong tte nam 2018-2022)
bién (GWh) 174
Khi tw nhién (GWh) 5200
Permeate Gas = (GWh) 108
Téng (GWh) 5682

KhiPermeate - Pién Tiéu thu

(GWHh) /,f (GWh)

Uré GJ/tan Uré;
4:11%

Amoniac GJ/tan

Khi tw nhié
| I nien NH3; 32; 89%

(GWh)
95%

Hinh 1: Phan b loai niang lwong tai toan bd co s& (2018-2022) (Tréi);
Mtrc tiéu thu ndng lwong cu thé cho Amoniac va Uré (2018-2020) (Phai).

Sau khi da biét tbng murc tiéu thu ndng lwong cla co s&, viéc phan bd ning lwong cia cac nha may xt
ly s& dwore mo ta. Hinh 1 (bén phai) md ta ndng lwong can thiét dé san xuét 1 tAn amoniac va uré. D&
liéu chi c6 s&n cho amoniac va uré. Mong mudn Mtrc tiéu thu nang lweng nhat dinh ciling sé twong (g
v&i NPK, nhwng div liéu khéng c6 sén.

Hinh 2 trinh bay c6éng suét thiét ké — dwa trén tbc d6 dong khi tw nhién. Cac déi twong tiéu thu ning lwong téi da

la budng dét va bo diéu chinh.
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E08202 (dién trd

nhiét); 272; 0% .
Reformer trudc;

13622; 7%
Auxiliary boilers; Nhigt du clia le
190; 0% hdi; 152; 0%

Budng dat;
196449; 93%

Céng suét thit k& (Nm3/gid -nhién liéu (Khf ty nhién))

Hinh 2: Phan phéi tiéu thu khi tw nhién — Dwa trén cong suat thiét ké.
1.4 Benchmarking

Co quan nang lvong qudc té (IEA) gidi thiéu cong nghé hién cé tbt nhat thé gidi (BAT) trén thé gidi ddi
v&i san xuat amoniac 1a 28 GJ/t amoniac, twong dwong véi lwgng khi thai carbon 1a 1.6 t/t amoniac?.
Diéu nay chirng minh nha may Amoniac & Viét Nam hién nay c6 kha néng téng hiéu suat niang lvong
Ién 14%. M&t nghién ciru theo déi hiéu suét ctia 50 nha may san xuit amoniac cho thay cac nha may tét
nhét trong méi nhém (c6ng suét thdp, trung binh va cao) c6 ty 1& hiéu suét ndng lweng dao dong tr 29.5
GJ/t NH3 dén 30.6 GJ/t NH3. Biéu nay mét l1an nira cho thy nha may amoniac hién tai cé kha néng cai
thién so véi cac nha may san xuit amoniac khac khoang 6-7%.

Céac Quan Sat va Tiém Nang Tiét Kiém Nang Lwong Chinh

15 Quy trinh:

a. M6t phan hoi nwéc san xuét trong nha may amoniac dwoc siv dung dé& san xuét
dién, trong khi phan con lai dwoc st dung dé gia nhiét trong quy trinh.

b. Reforming khi tw nhién l1a mét qué trinh tiéu thu nang lwong rat Ién. Tac déng cta
delta P (sw thay ddi ap suét) qua thiét bi cai tao nén dwoc t6i wu hoa dé giam tiéu thuy
nang lwong cu thé cho viéc san xuét amoniac.

c. Ty lé hoi nwéc trén carbon ciling cung c&p mot thuwée do tbt vé& hiéu qué nang luvong,
can duoc kiém tra. Hau hét cac nha may s&n xut amoniac bang cach céi tao hoi
nwéc duy tri ty 1& S/C tir 3.3 dén 3.5 nhwng hoi nwéc dw thira yéu cau ndng lwong va
sau d6 nwéc ngwng hoi phai dwoc xt ly. Do do, viéc gidm ty 1& S/C xudng 3.0 hoac
th&p hon ¢6 loi ich tiét kiém hoi nwéc va do dé tiét kiem néng lwong.

d. Delta T (sw thay dbi nhiét d8) qua céc I6p clia bd chuy&n ddi amoniac can duoc toi
wu héa dé tiéu thu nang lwong cu thd mot cach téi wu.

1 Ammonia Production Processes from Energy and Emissions Perspectives: A Technical Brief
2 https:/lwww.ajer.org/papers/v2(7)/N027116123.pdf
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e. Bé&o hoa khi tw nhién bang nwéc ngwng néng truéc thiét bi cai tao so cép cé thé
duoc danh gia. Bién phap nay dan dén gidm nhu cdu phun hoi nuwéc bing céach cai
tao hoi nwédc va do d6 co6 thé gidm san xuat hoi nwédc tir ndi hoi phu tro.

f.  Thu hdi nhiét dw tir cac cot - B& phan Rira ctia Nha may Uré

g. Giam séat cdng nghé chan khéng

1.6 Thiét bi

B trao ddi nhiét

a. C6 kha nang cao & ndng lwgng bi mét do trao dbi nhiét (t6n that exergy) trong nhiéu b trao déi
nhiét vi dong nhiét trong cac bo trao déi nhiét khong chay theo quy luat thir hai cGa nhiét déng lwc
hoc. Do @6, PHAN TICH PINCH c6 y nghia I6n cho viéc tich hep nhiét t6i wu, néu didu nay
chwa dwgc thye hién trong vai nam qua.
Téc nghén trong b6 trao ddi nhiét 1a didu phé bién va can dwoc kiém tra.
Trong phan di lwu cla thiét bi cai tao so cap, thiét ké bo trao ddi nhiét tdt hon (loai tAm) vé&i bé
mat I&n hon da dan dén thu hdi nhiét cao hon va can dwoc nghién ciru siv dung.

Lo hoi
a) Viéc gia nhiét truéc nwdc cap 16 hoi phai dwoc kidm tra d& siv dung ndng lwong téi wu.
b) Hiéu suat cia 16 hoi phu va |6 hoi thira nhiét phai dwoc theo dai, kidm tra theo chi sé thiét ké.
c) Hoan toan thu héi nhiét tev khi thai cta I hoi.
d) Thu hdi nhiét thai tlr hé théng lam mat cda |6 hoi

Budng dét

a) Hiéu suét cta cac budng dét can dwoc giam sat va kiém tra so voi cac sb liéu thiét ké.

b) Ty lé nhién liéu trén khong khi cé thé dwoc kidm tra trong cac budng dét dé giam sat hiéu suét.

c) Gia nhiét khi dbt trwéc

d) Kiém soat dbt c6 thé dwoc kiém tra, néu dwoc van hanh tha cong. Hé théng diéu khién tw dong
c6 thé dwoc dé xuét cho thiét bi dét trong 10 hoi phu tro va thiét bi cai tao so' cap.

May nén
a) Giam sat hiéu suat cia may nén lam lanh amoniac - Pwoc didu khién bang tua-bin hoi
b) Kiém tra hiéu suét ndng lwong cda bd phan may nén khéng khi.
c) Thu hdi nhiét tir thiét bi may nén.
d) Diéu khién tan sb thay ddi khi van hanh & tai mét phan

Thép lam mét bang bau wot
a) Quatthwérng chay & tbc dd cb dinh. Co thé can diéu khién tin sbé thay dbi.
b) Kiém tra pham vi, phwong phap va hiéu qua cla thap lam mét. Hiéu qua nén khodng
75%
c) Chu ky tap trung, con dwoc goi la ty I& tap trung, la ty & tdng s chét rdn hoa tan trong nwéc
tuadn hoan clia thap 1am mat so v&i tdng sé chét rén hoa tan trong nuwéc cap thém
d) Tuy thudc vao nhiét dd cla nwéce hdi lwu, mot phan tai cé thé dwoc chuyén hwéng dén cac
thap lam mat kho.
May bom
a) C6 cac may bom I&n cé thé dwoc lap dét tai chd I1&n téi (3-5 MW).

GENERIC UNDERSTANDING OF THE FERTILIZER FACILITY FOR ENERGY AUDIT PAGE 6 OF 8



b) Cét giam kich thwéc clia cac may bom I&n dé dap (rng yéu ciu tai thap, lap dat bién tan
(VFD) va thay ddi 6 dia cia mot s may bom nhé cé cong suét nhd sang dong co da cai thién
hiéu suat. May bom va tua-bin nhé hon hiéu qua hon néu duoc diéu khién bing dién thay vi
hoi nwéc

c) Kiém tra hiéu suat nang lwgng clia bd phan may nén khong khi.

d) Thu hdi nhiét tir bd phan may nén.

May siy quay
a) Tén that nhiét thweng rat dang ké trong may sdy quay do sw pha hdy exergy lén.
b) Céac théng sb quy trinh nhw téc dd dong khéng khi, ham lugng nwéc, tbe dé quay cla
may sy, v.v. cn duoc giam sat.
c) Céc nghién clru dé tiét 16 ring do nghiéng ctia may say 1°, tbc do dong nhiét 180 m%h va
tbc dd quay clia may sdy & 10 vong/phut la didu kién sy tdi wu nhét.

Céc van dé khac:

a. Sé co mot sb lwong Ién bay hoi trong nha may - can kiém tra hoat déng.

b. Thu thap nwéc ngwng tir cac bay hoi - dé thu hdi ca nhiét va nwéc. Noéi chung, nwéc ngwng
nay la tinh khiét va c6 thé dwoc st dung lam nwéc cp ndi hoi.

c. Céc tdn that nhiét do didu kién cach nhiét, chd yéu nam & thiét bj cai tao, 16 nung va cac
dudng 6ng chinh, bao gdm ca dwéng dng lam lanh amoniac, cé thé duwoc danh gia

d. Nhin chung, s& cé nhiéu ngudn nhiét thip dwoc dwa dén thap lam mat. Giai phap bom nhiét
c6 thé dwoc nghién clru dé nang cao nhiét dd va s dung trong qué trinh gia nhiét. Ngoai ra,
c6 thé nghién cru céc tiém nang dé tao dién t&r d6 théng qua chu trinh Rankine hiru co hodc
chu trinh Kalina.

e. Giam sat cac chi sb hiéu suét ndng lwong va quy trinh ¢ thé duoc xac dinh trwéc va sau do
céng nghé cam bién ky thuat sb thich hop c6 thé dwoc Iap dat dé quan ly hiéu suat nang
lwong tét hon.

1.7 Tiém nang twong lai

a) Amoniac xanh, ngoai cac con dwdng dwa trén nhién liéu héa thach hién dang st dung,
amoniac ciing ¢6 thé dwoc tdng hop bang cach s dung dién tai tao va dién phan nwéc (TRL
— 7-9) va/hodc con dwong dién hoa (TRL — 1-3) va/hodc khi héa sinh khéi (TRL — 6-8) dé&
san xuét khi tdng hop cho quy trinh Haber-Bosch

b) Tiém nang cla céc giai phap thu gir carbon sau CO2. 310°C

1.8 Théng Tin Quan Trong — Nang Lwong & Quy Trinh San Xuat Amoniac
Bang 4: Phan tich st dung nang luwgng cho loai khi tw nhién pho bién trong nha
may amoniac

Congnghé Khi ty nhién Nhiét dau vao/ra
GJ/t-NHj3 GJ/t-NH4

Nguyén liéu reformer so cap 204-223

Nhién liéu reformer thir cdp 7.2-9 3-45

Nhiét thai 1o hoi -5--6

Chuyén dgi va khir CO, 0.8-1.2

T6ng hop 25--3

N®i hoi phu trg 0.3-35 -02--3

Tua bin/nén khi 39-63

Khac (vi dy: dét 0.2-0.7

Tong 28.1-35.5 0

*Gid tri Am dai dién luUgng hoi san xuat
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Hinh 7. So dd hé thdng hoi nwée clia qua trinh Reforming hoi nwéc
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