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Tém tit:

Bai bao giéi thiéu két qua nghién ciru thwong mai héa nhién li¢u dic chiing diesel DO L-62 tai Nha may Loc diu
Dung Quét theo tiéu chuin TCVN/QS 1754:2014 nhim dap éng nhu ciu nhién li¢u trong linh vie qudc phong - an
ninh. Dura trén co sé nghién ciru cac tai liéu ky thuat, danh gia anh huong ciia ché dd/thong so6 van hanh phin xwéng
chung cét dau thd (CDU) va tinh chit nguon nguyén li¢u dau thd dén chit lwgng sin phim, nhém tac gia da dé xuit
cAc giai phap cai tién cong nghé téi wu nhim sin xuit sin phAm méi DO L-62 trén diy chuyén cong nghé hién ¢
ciia Nha may Loc diu Dung Quit. Trong giai doan 2022-2024, Cong ty Co phin Loc héa diu Binh Son (BSR) thudc
Tap doan Cong nghiép - Ning lwgng Qudc gia Viét Nam (Petrovietnam) di san xuét va cung cip cho Bd Qudc phong
khoing 70.000 m® nhién li¢u diic chiing DO L-62. Két qua ciia nghién ciru nay ciing gép phan thic diy sin xuit trong
nudére, giam sw phu thudc vao ngudn cung nhién liéu nhap khiu, dam bao an ninh niing lwgng qudc gia va ting cuong
kha ning tw chii ciia Viét Nam trong san xuit nhién liéu phuc vu hoat déng qudc phong.
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Abstract:

The article presents the results of research on the commercialisation of special diesel fuel DO L-62 at Dung Quat
Refinery according to TCVN/QS 1754:2014 to meet the fuel demand in the field of defense and security. Based
on the review of technical documentation and the assessment of the impact of operating modes/parameters of the
Crude Distillation Unit as well as the properties of crude oil feedstocks on product quality, the authors proposed
optimal technological improvement solutions to produce the new DO L-62 product on the existing technological line
of Dung Quat Refinery. In the 2022-2024 period, the Binh Son Refining and Petrochemical Joint Stock Company
(BSR) under the Vietnam National Industry - Energy Group (Petrovietnam) produced and supplied approximately
70,000 m* of DO L-62 special fuel to the Ministry of National Defence. The results of this research also contribute to
promoting domestic production, reducing dependence on imported fuel supply, ensuring national energy security,
and enhancing Vietnam’s self-reliance in producing fuel for defense applications.
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1. Dt van de

Nhién ligu DO 0,055 tmyén théng cua Nha may Loc dau Dung
Quét dugc san xuat bang cich pha tron 4 cdu tir: 3 phan doan
kerosene (10-14% khoi luong), dau khi nhe: Light gas oil - LGO
(40-50% khoi luong), dau khi nang: Heavy gas oil - HGO (15-20%
khéi lugng) tir CDU va dau tuan hoan nhe: Light cycle oil - LCO
(20-30% khdi luong) tir phan xuong cracking xuc tac (RFCC -
residue fluid catalytic cracking) sau khi dugc xt Iy loai bo tap chét
Iy huynh tai phan xuong LCO-HDT, sau d6 bd sung céc loai phu
gia nhu chong mai mon, ting tri sd cetane, ha diém dong... So v6i
DO 0,05S, nhién liéu dac ching DO L-62 dugc su dung cho cac
trang bi quan sy nhw tau ngim, tau chién... ¢6 tinh chat khac biét,
yéu cdu ky thuat nghiém ngdt hon. Loai nhién liéu nay chu yéu
dugc nhap khau tir nude ngoai.

Thuc hién chu truong cta Dang, Nha nude vé ting cuong nghién
ctru, san xudt va sir dung nguon lyc trong nudc thay thé hang nhap
khéu, ké tir ndm 2012, Bo Qudc phong da daé nghi Petrovietnam va
BSR phéi hop nghién ciru san xuit nhién liéu dic chung diesel DO
L-62 tai Nha may Loc ddu Dung Quat nhim tu chu ngudn cung
nhién liéu trong nudce dam bao quoc phong - an ninh, gitp chu dong
{mg pho trude moi tinh hudng.

Trong giai doan dau nghién ctru (2012-2014), BSR da hop tac
v6i Bo Qudc phong danh gia tinh phu hop cta chat lugng dau DO
0,05S dan dung do Nha méiy Loc dau Dung Quét san xuét theo
TCVN 5689:2013 so v6i yéu ciu ki thuat ddi voi nhién liéu diesel
dic ching cua Lién bang Nga GOST 305. Trén co so két qua phan
tich, nhom nghién ctru dd xdy dung don pha ché cac thanh phan
trung gian trong phong thi nghiém nham dwa chat lugng nhién ligu
DO 0,05S dat cac chi tiéu cua GOST 305. Sau khi danh gia kha
ndng ap dung céc don pha ché vao thuc t& san xudt, nhan thiy rang
c6 thé str dung 100% phan doan LGO thu dugc tir qué trinh chung
cat dau thd ¢ phan xuong CDU dé san xuat tryc tiép dau diesel dic
chang DO L-62. Tir ndm 2014, Nha may Loc dau Dung Quét da
san xuat thir nghiém thanh cong 16 cong nghiép nhién liéu DO L-62
theo tiéu chuan TCVN 1754:2014 (twong duong tidu chuan GOST
305). Sau qué trinh kiém nghiém doc 1ap chat lugng DO L-62 tai
cac vién nghién ctru cua Lién bang Nga, Cuc Nhién liéu va Chét
chay tén lua - B Tham muu Bao dam vat tu - k¥ thudt - Céc luc
luong vil trang Lién bang Nga da ban hanh Quyét dinh s6 71/14
ngay 6/10/2014 cap phép cho nhién liéu DO L-62 do Nha méy Loc
dau Dung Quat san xudt duogc sir dung trén vii khi trang bi, thiét b
quan sy va thiét bi dic biét.

Tuy nhién, do nhiéu nguyén nhan khach quan, qua trinh nghién
ciru thuong mai héa san pham DO L-62 chi dwgc bét dau tir nim
2019 nham dap tng nhu cau nhién liéu cip bach cua quan doi trude
tinh hinh nguon cung bi gian doan do nhiing xung dot dia chinh
tri trén thé gioi. Dén thang 11/2022, BSR di san xuét thuong mai
thanh cong nhién liéu dic chung DO L-62 cung cép cho Bo Qudc
phong, hoan thanh xuat sic nhiém vu bao dam ngudn cung nhién
liéu trong yéu cho cac hoat dong qudc phong - an ninh.

‘Bai béo trinh bay qua trinh nghién ctru thvong mai hda san
pham dac chung DO L-62 tai Nha may Loc dau Dung Quat trong
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giai doan 2019-2022. Nghién clru nay ké thira cac két qua nghien
cuau thu nghiém & glal doan trudc Va tlep tuc tim ra cac giai phap
cai tién cong ngh¢ 01 wu dé gidi quyet céc van dé ky thudt phat sinh
lién quan dén sy thay doi vé ngudn nguyén liu. Trong giai doan
2012-2014, qué trinh nghién ctru dya trén ngudn dau tho chi yéu tir
mé Bach H6. Dén nam 2019, Nha méay Loc ddu Dung Quét di ché
bién céc loai dau tho khac (trong nude va nhap khau), nham bao
dam nguf”)n nguyén liéu 6n dinh khi san luong dau Bach H6 trén da
suy gidam. Do tinh chit dau thd dau vao lién tuc thay dbi nén gy
anh huong dén mot s chi tiéu quan trong cua san pham DO L-62
nhu do nhdt, df acid. Vi vay, nhom tac gia da thyuc hién nghién ctru,
danh gia dong bo tinh chat ngudn nguyén liéu ché bién, cac ché do
van hanh, thong s6 cong ngh¢ cua phan xuong CDU nhim xéc dinh
co so khoa hoc dé dé xut cac giai phap cai tién cong nghé toi uu,
gitp dat myc ti€u thuong mai héa nhién liu dac chung DO L-62
theo tiéu chuan TCVN 1754:2014, dong thoi van duy tri van hanh
Nha may Loc diu Dung Quét an toan, on dinh va hiéu qua.

2. Phuang phap nghién ciiu

Phuong phép nghién ciru tap trung vao cac doi tugng nghién
ctru chinh 14 ngudn nguyén liéu, san pham, cdu tir trung gian va hé
thong cong nghé ché bién cia Nha may Loc dau Dung Quét. Céc
phuong phap nghién ctru chinh bao gdm:

Nghién ctru Iy thuyét: Tim hiéu Iy thuyét co ban vé céc qud trinh
cong ngh¢ dang dugc img dung; tinh chat, vai tro, chirc ning cuia
cdc dong cong nghg; so o cong ngh¢, quy trinh van hanh, gi6i han
thlet ké cua timg thiét bi, cum thiét bj trong cac phan xudng, yéu
cau ky thuat doi voi san pham...

Nghién ciru thong ké - diéu tra: Thu thap, phan tich dit liéu van
hanh nham xéc dinh céc nit thét ky thuat hodc danh gia trang thai,
tinh chét, tinh trang hoat dong cta ddi tuong nghién ciru qua do
dinh hudng nghién ciru/tim kiém giai phap khic phuc hodc co hoi
t6i wu hoa diéu kién hoat dong cua céac aéi tuong nghién cuu.

Nghién ctru so sanh: Panh gi, so sanh yéu cau ky thuat doi véi
cdc loai nhién li¢u déc chung va nhién liéu truyén théng cua Nha
may Loc dau Dung Quat So sanh thanh phan, tinh chat hoa ly cac
nguon nguyén liéu, cau ti trung gian va san pham dé t6i wu hoa quy
trinh san xudt.

Nghién ctru thue nghiém: Tir quy mo phong thi nghiém dén quy
mo thiét bi, cum thiét bi va mo rong dén quy mo toan phan xudng
v toan bo Nha méay Loc dau Dung Quiat.

3. Két qua va ban luan

3.1. So sinh yéu cau ky thudt déi véi nhién ligu diesel diic
chiing va nhién ligu diesel din dung

Do diéu kién hoat dong dac thu va tinh nang chuyén biét cla
cdc phuong tién ky thuat quan sy (nhu tau ngim, tau hai quan, xe
tang...), yéu cau nhién lidu diesel su dung phai ¢6 chét luong cao
va s6 luong céc chi tiéu ky thudt can kiém soat nhiéu hon so v6i
nhién lidu diesel thong thuong. Su khac biét giita tidu chuin TCVN
5689:2013 va TCVN/QS 1754:2014 duogc trinh bay cu thé tai bang
1 [1-3]. Theo két qua phan tich, cac yéu ciu ky thuat theo tiéu



chuan TCVN 5689:2013 cho nhién liéu DO 0,05S chua phi hop
v6i tidu chuan TCVN/QS 1754:2014 vé céc chi tiéu: thanh phan
cét, diém dong dac, nhiét do chop chay cbe kin, cin carbon cta
10% cin chung cat. Ngoai ra, tiéu chuin TCVN/QS 1754:2014
yéu cau kiém sodt thém cac chi tidu nhur: tri s6 cetane, ham luong
nhya thyc té, diém duc, nhiét do giéi han loc, &6 nhot dong hoc
¢ 20°C, ham luong luu huynh mercaptan va dg acid (TAN - Total
acid number).

Bang 1. So sanh yéu cau ky thuat giira cac tiéu chuan TCVN
5689:2013 (DO 0,05S) va TCVN/QS 1754:2014 (DO L-62).

TCVN  TCVNQS o
TT Chi tidu 5689:2013 17542014 U g phip
D0 0,055 DO L-62
Thanh phén cét
Nhiét do cht 50% (°C) - <280 TCVN 2698
1 : ASTM D86
Nhiét do cht 90% (°C) <360 CORT
Nhiét do cat 95% (°C) <360
" i TCVN 6594
2 g{h‘/’r’nlj)"-’“g reng @ilSCern 860 <860 ASTM D4052
£ GOST 3900
e TCVN 7485
3 ?jg‘ft d6 chép chay cockin g >62 ASTM D56
GOST 6356
Do nhét dong hoc, cSt TCVN 3171
4 020cC 3-6 ASTM 445
0 40°C 245 245 GOST33
TCVN 7990
5 Diém duc (°C) <5 ASTM D2500
GOST 5066
TCVN 3753
6  Diém dong dic (°C) <6 <10 ASTM D97
GOST 20287
s . ASTM D6371
7 Nhiét do gidi han loc (°C) <5 GOST 22254
TCVN 7630
8 Trisb cetane >45 ASTM D613
GOST 52709
TCVN 3180
9 Chi s6 cetane >46 >50 ASTM D4737
GOST 27768
‘ p TCVN 6593
10 ?E“/‘llgg‘;i i e t; <40 ASTM D381
e 10 GOST 1567
‘ ) TCVN 2685
1 Ezlr‘;al“z:;g(g“kﬁslyffm ) <0,01 ASTM D3227
plan {7 e GOST 17323
‘ . TCVN 7760
12 (frl:“/‘klu)‘-mg lwuhuynh tong g0 <2000 ASTM D5453
EKe GOST 51947
TCVN 6325
13 Do acid (mg KOH/100 ml) <5 ASTM D664
GOST 5985
TCVN 6324
. o
14 C;‘l'l‘ cartii’?,;“lfhﬂq ﬁ’r ;g“) <03 <02 ASTM D4530
chung cat (7o Kot ugng GOST 19932
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TCVN 5689:2013 danh cho nhién li¢u diesel loai Euro 2 (DO
0,05S) c6 hi¢u lyc trong giai doan nghién ctru 2013-2022. Tiéu
chuin m6i ban hanh TCVN 5689:2024 danh cho nhién liéu diesel
mic 2 bd sung thém chi tiéu tri sb cetane (khong nho hon 46) va
diu chinh diém dong dic danh cho mua hé khong 16n hon 12°C va
cho mua dong khong 16n hon 3°C.

Nhién li¢u diesel s¢ hiru mot $6 tinh chat sir dung nhu tinh luu
chuyén, tinh bat chdy, tinh bay hoi va tinh an mon.

Tinh luu chuyén dugc thé hién qua cac chi tiéu dic trung nhu:
d6 nhdt, nhiét do van duc, nhiét do dong dac va nhiét do giéi han
loc. Bé mo rong pham vi hoat dong cua céc loai tau ngﬁm, tau hai
quan ¢ nhitng ving bién lanh, TCVN/QS 1754:2014 yéu cau nhiét
d6 van duc va nhiét do gi61 han loc khéng 16n hon -5°C, diém dong
dac khong 16n hon -10°C, trong khi TCVN 5689:2013 chi c6 quy
dinh ddi véi nhiét do dong dic (khong 16n hon 6°C). Dong thoi,
tiéu chudn quan sy con yéu cau phan tich thém d9 nhot dong hoc
& 20°C nham kiém soat hiéu qua boi tron va hiéu suit bom phun
nhién lidu ¢ nhiét do thap.

Vé tinh bt chay, TCVN/QS 1754:2014 yéu chu tinh tri sb
cetane, trong khi TCVN 5689:2013 chi yéu cdu tinh toan chi sd
cetane. Cac dong co diesel hién dai su dung nhién li¢u co tri $0
cetane t0i wu trong khoang 40-50. Nhung khi dong co 1am viée trong
diéu kién nhiét do thép hon thi can dung nhién ligu c6 tri sd cetane
cao hon. Bén canh d6, nhién liéu DO L-62 doi héi nhiét do chdp
chay cdc kin cao hon so v6i nhién liéu DO 0,05S. Diéu nay lién
quan dén viéc cac phuong tién hang hai néi chung hay cdc tau quan
su ndi riéng hoat dong nhidu ngay trén bién, thoi gian ton chira lau,
nén néu nhiét do chop chay qué thap rit d& gay hién tuong chay no.

Tinh bay hoi ctia nhién lidu diesel chii yéu duoc dic trung bing
thanh phin cit. Cc chi tiéu ndy anh huong dén mirc d6 phun nhién
liéu, d§ chay hoan toan, kha nang tao khoi, tao can va lam loang
dau trong carter ciia nhién liéu. TCVN/QS 1754:2014 yéu cau
xéc dinh thanh phan cat tai 50 va 95% thé tich, trong khi TCVN
5689:2013 chi yéu cau xac dinh chi tiéu nay tai 90% thé tich.

Tinh dn mon cua nhién lidu rat c6 hai cho hé théng dong co
thiét bj quan su, ngoai cc chi tiéu nhu ham lwong luu huynh, ham
lwong nudc, thi nghiém dn mon manh déng, TCVN/QS 1754:2014
con kiém sodt thém céc chi tiéu khac nhu: ham lugng lwu huynh
mercaptan va do acid.

Ngoai ra, cac chi tiéu quan trong khac cia DO L-62 nhu ham
lugng nhya thye té, thé hién do 6n dinh va do sach ciia nhién lidu
trong qua trinh luu trlr, con cdn carbon 10% can chung cét cho
thay kha nang tao mudi cua nhién liéu khi dot chay. Cé hai chi tiéu
nay cang thap cang tot, gitp diesel duy tri chat luong t6t trong thoi
gian bao quan lau dai, chay sach hon, bao vé dong co va hé thong
xa hi¢u qua hon.

“Nhu vay, tiéu chudn TCVN/QS 1754:2014 c6 nhiéu quy dinh
kiém soat chit luong nghiém ngét hon so véi TCVN 5689:2013
nham nang cao hi¢u suit dong co cho cac phu(mg tién ky thuat

quan sy va bao dam tinh chat nhién lidu it bi bién ddi trong qué
trinh luu trit 1au dai 1én dén 5-10 nam.

o4



Khoa hoc Ky thuat va Céng nghé | Ky thuat hoa hoc; Céc linh vic khéc cla khoa hoc ky thuat va cong nghé s

3.2. Nghién ctru thwong mai héa nhién li¢u diesel dic
chiing DO L-62

Cong ty C6 phan Loc hoa du Binh Son di tién hanh nghién
ctru, dnh gia mie do sin sang cia hé thong cong nghé san xuat
cua Nha may Loc dau Dung Quét nhdm thwong mai hoa san
pham DO L-62 cung cip cho Bd Qubc phong. Qué trinh nay
duogc chia 1am 2 giai doan bao gdm: qua trinh nghién ciru san
xuat thir nghiém va qua trinh san xuat thuong mai céc 16 san
pham déu tién.

Trong giai doan nghién ctru san xuét thir nghiém, céc tic
gia tién hanh danh gia cac yéu to anh hudng dén chat lugng san
pham DO L-62.

Vé tinh chdt nguon nguyén liéu: Trong giai doan san xut
thir nghiém, Nha méay Loc dau Dung Quit dang ché bién hon
hop dau thd trong nuée (Bach HO, Heavy Bach Ho, Ruby, Su Tir
Pen) va nhap khau (Bonny Light, Sokol). Trong d6, dau Bach
Ho va Su T Pen c6 tong ty 1& ché bién cao nhat, chiém 60-81%
thé tich. Mot s6 tinh chat co ban cua céc loai dau tho ché bién
duogc trinh bay tai bang 2. Trong s0 céc loai dau tho ché bién, dau
Su Tt Pen thudc loai nhe, co khdi lugng riéng va do nhot dong
hoc thép hon so v&i céc loai diu khac, ham lugng naphtha cao
trén 30% thé tich. Ngoai ra, 2 loai diu ngoai nhap Bonny Light
va Sokol ciing c¢6 do nhdt dong hoc thép, ham lugng naphtha
chiém 1an luot khoang 27 va 29% thé tich. Dua trén do nhét
dong hoc ¢6 thé chia cac loai dau tho ché bién thanh 3 nhom:
nhoém dau ¢6 d6 nhét thap (Sw T Pen, Bonny Light, Sokol),
nhém dau cé do nhét trung binh (Bach H6) va nhom dau ¢ do
nhét cao (Heavy Bach H), Ruby).

Bang 2. Tinh chat héa ly ctia cac loai dau thé dwoc ché bién & giai
doan thir nghiém.

Tén diu thd

TT  Chitiéu chat lwgng .
Bglzch Heavy . Sw Tie Ruby B?nny Sokol
Ho Bach Ho  Den Light

| Khiiluongrieng o 15°C (kg/l) 08247 08452 07967 08453 08456 08508

Ham lugng naphtha (C5-165°C)
(% thé tich)

3 Nhiét do dong dic (°C) 36 33 21 24 -39 -30

1737 1464 3238 17,67 2878 26,59

4 D nh6tdong hoc 050°C (cSt) 5356 8,801 2161 6,764 2406 2431

Ham luong lru hunh tong (%

0,041 0084 002 00707 015 0289

khdi lugng)
6 Acid tong (mg KOH/g) 0037 0043 0017 0270 0267 0173
D9 nhot dong hoc cta phan doan
LGO (205-300°C) (cSt)
T Gawc 3365 3346 3413 3353 -
040C 2206 2270 2204 2286 2470 2305
8 Ty lé ché bién (% thé tich) 2856 715 1533 112 217 1415

Két qua phan tich cac mau LGO tir phan xuéng CDU trong giai
doan nghién cuu sdn xuat thir nghiém dugc trinh bay tai bang 3.
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Bang 3. Két qua phan tich mét sé chi tiéu chat lwong cia mau dau
khi nhe.

TCVN/ Tén cfe miu
T Chitiéu 08
T A A B A A N A

I Chisboetane 250 523 533 547 585 514
Khdi lugng

) ritngtai 15°C <860 8139 816,6 812,6 807,
(kg/)

Thinh phan cit
Nhiét o cit
S0%thétich <280 2367 135 M4 U5 U3

30
Nhiét o cit
9% hétich <360 25 2896 2947 M8 27
(0)

Do nhot dong hoe (cSt)

4 Gae 36 2869 2696 2872 303 3035 3057 2905 2929 298 2861
G4oC 245 1951 1888 1973 2051 209 2132 2003 1982 204 1963
Diém chdp

5 chiyolekin 62 63 6 685
(0)

g Dlmvindi o8 8 9 T 4 8 A A7
()

AT N T VI T VI R S R SR S
dic (°C)

Theo s6 liéu bang 3, céc chi tiéu chit lwong chinh ciia phan
doan LGO nhu chi s6 cetane, khdi luong riéng, diém chop chay,
diém dong dic... déu dap tmg theo quy dinh cia TCVN/QS
1754:2014. Tuy nhién, d§ nhdt dong hoc ¢ 20 va 40°C khong phu
hop véi tiéu chuin nay. Méi twong quan giita do nhét dong hoc voi
thanh phan dau thd ché bién dwgc mé ta ¢ hinh 1.

13 100%
90%
3
30%
13 0%
) 60%
30%
12 40%
1 30%
20%
03
10%
0 0%

Minl Ml Mw3 M4  Mins M6 M7 Mg Mo Ml
- Niom diu b 6§ abdt thdp I Niom dav c6 6 ahit cao
Nhém diu o 8 nhdt trung binh == D4 nhdt ding hoe & 20°C, <8t

—%— D st déng hoe & 40°C, et
= = = (i hen di cia 45 nhit 0 20°C, cSt

-~ ~ Gigi han duei cia 86 hdt & 40°C, ¢St

Hinh 1. Méi twong quan gitka dé6 nhét dong hoc va loai dau tho
ché bién.



Gia tri cua do nhét dong hoc & 20 va 40°C ciia cac mau LGO déu
thép v ndm & muc tiém cén gi61 han dudi, lan luot 1a 3 va 2 cSt.
Nguyén nhan do Nha may Loc ddu Dung Quét dang trong giai doan
ché bién cac loai dau nhe co d6 nhét thap va chira nhiéu naphtha nhu
Su Tir Pen, Bonny Light va Sokol. Hinh 1 cho thiy, mau 1 va 2 c6
0 nhot thap khi nhom dau c6 do nhot thap chiém ty 18 cao trong hon
hop ché bién (49-52% thé tich). Do nhét dong hoc cua cic mau 3-6
ting lén khi ty 1¢ nhom dau co do nhét thip trong hon hop ché bién
giam, chi con khoang 40-44% thé tich, trong khi ty 1¢ du c6 do nhét
cao khong thay doi (chiém 18-19% thé tich). Ddi voi cac miu 7-10, ty
1& c4c nhom dau c6 do nhot thap va cao dong thoi giam, lan lugt con
28-32% va 15-16% thé tich, trong khi ty 1& dau Bach Ho c6 do nhét
trung binh ting 1én dang ké, chiém t6i 52-56% thé tich. Tuy nhién, do
nhét clia cac mau 7-10 ¢6 xu hudng gidm nhe thay vi ting Ién.

Ngoai ra, theo két qua phén tich 6 nhot dong hoc ctia phin doan
LGO (205-300°C) ctia cac loai dau tho tai bang 2, gia tri do nhét déu
cao hon 3 va 2 ¢St, 1an luot tai 20 va 40°C. Nhu véy, sy thay doi do
nhét ciia LGO khong hoan toan phu thude vao do nhdt cua cac loai
dau tho ché bién. Nguyén nhan do nhot cia LGO thap dudi mirc
quy dinh c6 thé do bi nhiém Iin cac thanh phan nhe tir phan doan
kerosene va naphtha trong qua trinh ché bién tai phan xuong CDU.

Vé ché dp vin hanh ciia phan xwong chung cdt dau thé: Céc
ché d6 van hanh dugc quy dinh trong so tay van hanh 8474L-011-
ML-001-3 (bang 4) [4]. Khi phan xuong CDU van hanh & céc ché
d6 khac nhau thi dai nhiét d¢ soi ciia cac phan doan chung cét ciing
¢ sy chénh 1&ch nhat dinh, trong khoang 5-10°C.

Bang 4. Cac ché do van hanh ctia phan xwéng chwng cét dau tho.

Dai nhi¢t dg soi cia cac phan doan (°C)

TT  Chédjvin hanh

Nauphtha Kerosene LGO HGO Cin
1 Theo thiét ké C5-165 165205 205330 330370 >370
2 T6i da naphtha C5-170 170205 205330 330370 >370
3 T6i thiu naphtha C5-160 160-205 205330 330370 >370
4 T6i da kerosene C5-160 160-210 20330 330370 >370
5 T6i thiéu kerosene ~~ C5-170 170-200 200330 330370 >370
6 T6i da LGO (5-165 165200 200340 340370 370
7 T6i thiéu LGO C5-165 165210 210320 320370 >370
8 Téi da HGO C5-165 165205 205320 320370 >370

Trong giai doan nghién ctru san xuét thir nghiém, phan
xuong CDU dugc van hanh ¢ ché do ti thiéu naphtha, t6i
thiéu kerosene trong khi dang ché bién cac loai dau tho ¢6 ty
1¢ naphtha cao, nén dan dén mot phan naphtha bi ddy xudng
kerosene va mot phan kerosene nhiém 1an vao LGO lam giam
do nhét dong hoc cua san phém diesel DO L-62.

Nhu vay, chi tiéu dd nhét dong hoc cua LGO khong phu
hop véi ticu chuan TCVN/QS 1754:2014 do chiu anh huong
tir nguon dau tho ché bién va ché do van hanh cua phan xudng
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CDU. Khi giam diém cit phan doan Kerosene/LGO, céc thanh
phan nhe c6 trong diu thd da nhidm 1in vao LGO, din dén
giam do nhot.

3.3. Gidi phdp cdi tién ky thugt

Déi voi truong hop diéu chinh thanh phan nguén nguyén
liéu ché bién phu hop véi yéu cu chét luong cua diesel DO
L-62, phuong an nay it linh dong vi phu thudc vao cac hop
dong mua ban dau tho, c6 thé gy anh hudng dén che do véan
hanh 6n dinh ciia Nha may va chat lugng cac dong cong nghé
khéc. Do do, nhém tac gia dé xuat thyc hién gidi phap cai tién
Bang 5. Két qua phan tich miu dau khi nhe ctia phan xwéng chwng
cat dau tho & giai doan thir nghiém.

Két qua phan tich

N TCVN/QS Phwong phip
TT  Chitiéu s o Y ,
US04 Miyll  Miwl2  Miwiz  the
1 Chisb cetane >50 53,1 546 540 ASTM D4737
Khdi luong riéng tai
. 3 -
2 isc g <860 8198 8185 8187 ASTM D4052
Thanh phan cit
Nhiét df ct 50% thé
N <
3 () <80 Ues 504 2489 T
Al an A0z0s A
Mg dpcadThthe ) W3 203 2867
tich(°C)
D9 nhdt dgng hoc (cSt)
4 0620C 36 3305 3227 3178 ASTMDA43
040C 245 2208 2,191 2,169
Diém chép chay b
} >62 76,5 74,0 740 ASTM D93
kin (°C)
6 Diém vin dyc (‘C) <5 -18 18 18 ASTM D2500
7 Diémdongdic(C) <10 -18 18 18 ASTM D97
g Nhictdogiéihan <5 18 17 19 ASTM D371
loc(°C)
9 Luuhuynhtong (mgkg) <2000 314 301 298 ASTM D4294
2 0 As
jo Himbiongo(ekoi ;) 0000 00007 00011  ASTMD4S2
lugng)
B cde héa ciia can 10%
* “ N <
1 %kt lung) 0,2 0,1 0,01 0,1 ASTM D4530
jp [Himbuong apchitco 5 0003 00003 00004  ASTMD2T6
hoc (% khoi lugng)
ASTM E203/
3 \ <
13 Ham lugng nuoc (mg/l) <200 59 63 51 D6304
14 D boitrom:dumg inh R ) ASTM D609
vet xude 0 60°C (um)
15 i(i))ac1d(mgOH/100 < 008 0019 005  ASTMD664
An mon manh déng &
<
16 000 go) <l la la la ASTM D130
Ham lugng luu huynh
17 mercaptan (% khoi 0,01 00002 00001 00001  ASTMD327
lugng)
Ham lugng nhya thyc t
18 (ng00m) <40 1,0 12 1,0 ASTM D381
956
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ky thuat nham diéu chinh cac thong s6 cong nghé ciia phan
xuéng CDU dé chu dong san xuét nhién lidu diesel DO L-62
ngay ca khi ngudn dau thd co tinh chit khong phu hop.

Dé didu chinh gié tr1 40 nhdt dong hoc cua DO L-62, phan
xuong CDU da duoc van hanh theo ché do toi da xang va toi
da kerosene nham han ché cac thanh phﬁn nhe nhiém 1an vao
phan doan LGO. Két qua phan tich mu LGO dugc trinh bay
0 bang 5.

Tir két qua phan tich, chat lugng cac mau LGO hoan toan
phti hop véi yéu cdu ky thuat cia TCVN/QS 1754:2014 d6i
v6i nhién liéu DO L-62. Nhu vay, sau khi diéu chinh ché do
van hanh ctia phan xuéng CDU, Nha may loc dau Dung Quét
da san xuat thir nghiém thanh cong nhién liéu DO L-62 truc
tiép tir dong LGO.

3.4. Giai doan nghién ciru sin xudt thwong mai

Vé tinh chat nguon nguyén liéu: Sau 2 niam ké tir khi thyc
hién san xuat thir nghiém, BSR da ky két hop dong dé ban giao
cac 16 san pham thwong mai dau tién cho phia khach hang. Tuy
nhién, tai thoi diém nay, ngudn nguyén liéu da co sy thay doi
vé thanh phan va tinh chét. So véi giai doan nghién ctru san
xuét thir nghiém, Nha may Loc ddu Dung Quét ché bién bd
sung thém céc loai dau tho méi nhu: Té Giac Tréng, Dai Hung,
Azeri Light, WTI va Bu Attifel. Trong d6, dau Azeri Light va
Dai Hiing c6 chi s6 acid tong cao hon nhiéu so véi céc loai dau
tho con lai nén c6 kha nang cao gy anh hudng dén chat luong
diesel DO L-62. Mot s6 tinh chat co ban cta dau thd duge
trinh bay tai bang 6.

Bang 6. Tinh chat héa ly ctia cac loai dau thé dwoc ché bién & giai
doan thwong mai héa.

Loai diu thi
T Chitiéuchétlugng Bach ) Dai Sw Tie 0 Azeri Bu
B P g b T g " g
Hi J Tring 8
| E{g(/’l‘)l”"’“g“e“g“sc 0847 08452 0844 0797 0823 08305 08159 08075
A 0,
y  HimbongmphthaCe e wy o w2 WM 33 16%
thé tich)
3 Mhgdodongdic(C) 6 0B %W U B A K
BRI 5356 8801 2540 2061 399 267 3719 4813
SIC (cSY)
g Himbonglubumhiong 0 g0 0gr 0g6 0087 015 007 016

(% khi hrong)
6 Acidtong(mgKOHig) 0037 004 0242 0017 0117 049% 0017 0051
Ty 16 ché bién (% khoi
lugng)

1534 321 024 1125 424 018 25 318

Vé ché d6 van hanh: Dua trén két qua nghién clru ¢ giai doan
thtr nghiém, Nha may duogc van hanh ¢ ché d9 toi da xang, toi da
kerosene dé diéu chinh chi tiéu d§ nhdt dong hoc clia san pham.

Két qua phan tich cac mdu LGO duoc trinh bay tai bang 7.
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Bang 7. Két qua phan tich mau dau khi nhe cta phan xwéng chwng
cat dau thé & giai doan thwong mai héa.

Tén chi tiéu
Dj nhdt ding hoc (¢S Dp aci iém do 0 boi tron ¢
T Tewmin e g&4ofc) %%2% fi);zi?g)mg ?;go(:lt’:zna Ghi hi
3-6 2-45 <5 <10 <460
1 Miuld 3663 2415 41 -12 430
2 Mauls 3402 2,254 173 -15 410
3 Miule  33% 2,237 15 -12 430
4 Miul? 3419 2N T4 12 40 s
5 Méu 18 3317 2217 78 -12 430 1754:20?4
6 Maul9 3489 2302 7,0 -12 440
7 Mw20 356 2372 6,8 -12 440
§ M2l 3439 2379 6,7 -12 40
9 M2 334 2,256 7,0 -12 420

Theo két qua thu dugc ¢ bang 7, cac tinh chat chinh cua
cac mau LGO nhu do nhét dong hoc, diém dong dac, do boi
tron déu dap tmg tiéu chudn TCVN/QS 1754:2014, ngoai trir
chi tiéu d6 acid téng. Sau 16 san phim thuong mai diu tién
(Miu 14), cac miu vé sau déu khong dat yéu cau vé do acid.
Mbi tuong quan gilia loai dau tho ché bién va do acid duoc thé
hién ¢ hinh 2.

20 5%
18 40%
16 35%
1 0%
L 5%
0 0%
g 15%
4 10%
3 %
0 — 0%
Mipl4 Miuls Minl6 Mi17 Mils Ml M2 M2 M2

DaiHing, %tt e Azeri Light, %tt ==f=D§ acid, mg/100ml = = TCVN/QS 1754

Hinh 2. Méi twong quan giira do acid téng va loai dau thé ché bién.

Nguyén nhén chi tiéu do acid khong dat yéu cdu do Nha may
ché bién cac loai dau tho co do acid cao nhu Azeri Light (0,5-0,6
mg KOH/100 ml), Pai Hung (khoang 0,2-0,3 mg KOH/100 ml).
Chi tiéu acid clia Mau 15 ting dot bién dén 17,3 mg KOH/100 ml
do thanh phan dau Azeri Light va Pai Hung chiém dén 41% thé
tich hon hop diu tho ché bién. Sau ddy, BSR diéu chinh lai ty 18
dau thé theo hudng giam dan ham luong cua 2 loai du nay xudng
dudi 15% thé tich nguyén ligu, d¢ acid tuy giam nhung vin dao
dong ¢ muc 6,7-7 mg KOH/100 ml, cao hon ngudng quy dinh la
5 mg KOH/100 ml.

3.5. Gidi phdp cdi tién ky thugt

Dé giam d6 acid trong phan doan LGO khi Nha may Loc dau
Dung Quét ché bién cac loai dau ¢6 chi s TAN cao, nhom tac gia
dd dua ra giai phap cai tién bang cach diéu chinh ty 18 dau Azeri
Light va Dai Hing xudng dudi 15% thé tich nguyén liéu nham ha
d6 acid ciia LGO nho hon <7 mgKOH/100 ml va xir 1y bo sung
phan doan nay bang hydro tai phan xuéng LCO-HDT (U-24) [5].
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So d6 minh hoa qua trinh san xuét dwgc mo ta ¢ hinh 3. Phan
doan LGO thu duoc tir qua trinh chung cit dau tho dudi ap suat
khi quyén tai phan xuong CDU, mét phan dwgc chuyén vé bé chira
trung gian TK-5115, phan con lai dugc chuyén qua phin xudng
LCO-HDT, phdi trén cing v6i LCO tir phan xuong RFCC dé xir
1y tap chat bang hydro, diéu chinh chi tiéu d9 acid. Sau déy, 2 dong
LGO va LGO-LCO da qua xtr Iy dugc pha trdn tai bo tron M-5401
va van chuyén ra bé TK-5119A/B dé liy mau kiém tra chit lwong
san pham. San phim dat chat luong dugc bom vao 1 trong 3 bé
chira TK 5207 A/B/C @ xuét ban theo dudng bg hodc dudng thiy.

Bé kiém tra
TK-5119A/B

Bé chira TK-

5207A/B/C

CDU

LGO | "BEchia

TK-5115

[S———
Bé chira
TK-5111

SPM [ RFCC }

Desalters

:

LGO Bo tron

Ciéc bé chira
diu tho

Hinh 3. So’ dd qua trinh san xuét nhién liéu DO L-62 tai Nha may
Loc dau Dung Quét. SPM: phao nhap dau tho; Desalters: cum thiét bi
tach muéi; CDU: phan xudng chung cét dau tho; RFCC: phan xwéng
cracking xuc tac; LCO HDT: phan xwéng xt Iy dau tudn hoan nhe bang
hydro.

biéu kién thir nghiém tai phan xuong LCO-HDT nhu sau:
Cong sudt U-24: 70-90%; nhiét do phan ung: 302-310°C; ty 1¢
nguyén liéu: thir nghiém ché bién hon hop LGO-LCO 6 ty 16 30:70
va 80:20 thé tich.

Vi thanh phan hdn hop LGO-LCO & ty 1& 30:70 thé tich, chi
s0 cetane ciia san pham sau xir 1 chi dat 42-43. Khi diéu chinh ty
1€ LGO-LCO thanh 80:20 thé tich, chi sb cetane dat 50-51 (theo
tiéu chuan TCVN/QS 1754:2014, chi s6 cetane khong nho hon
50). Nguyén nhan do phan xuong LCO-HDT su dung cong nghé
hydrotreating nhe nén cac hop chat thom trong LCO khong; chuyén
héa hoan toan, dan dén san phim chua dat yéu cau vé chi sb cetane
khi LCO chiém ty 1€ cao trong thanh phan nguyén li¢u. Vi vy,
nhom tdc gid lya chon phuong 4n tdng ty 1¢ cua phan doan chung
cét truc tiép LGO trong hdn hop dau vao LCO-HDT Ién 80% thé
tich dé tiép tuc thir nghiém giam d6 acid cta san pham.

Bang 8. Két qua phan tich mau thir nghiém cta qua trinh xt ly dau
khi nhe tai U-24.

TT  Chitiéu chit lugng TCVN/QS1754  Miudiuvio MAuddura Phwong phip thir

1 Dacid(mgKOH/00m) <5 57 1822 ASTM D664

p  Dobbitom duomglinht 390400 550600 ASTMDGOT
xude ¢ 60°C (um)

3 Diémdong dic ('C) <10 12 1 ASTM D97
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Theo s liéu phan tich thi nghiém tai bang 8, chi tiéu do
acid da giam sau khi phan doan LGO dugc xtr 1y tap chat ¢
phan xwéng LCO-HDT, tuy nhién gia tri ciia dudng kinh vét
xude ¢ 60°C lai tang [én. Nguyén nhan do trong qua trinh xu
ly bang hydro, xay ra phan tmg tach loai S khoi cac hop chat
hydrocarbon tao thanh khi H,S. Méic du luu huynh dé gy ra
hién tuong an mon kim loai va tao ra cac khi thai doc hai khi
d6t chay nhung chat nay ciing ¢ vai trd nhu mot chat boi tron
tu nhién do cac dac tinh hoa hoc ctia nd va anh hudng dén kha
nang tao mang bao v¢ trén bé mit kim loai. Co ché chinh bao
gom:

Hinh thanh mdang bao vé: Luu huynh trong diesel c6 thé
phén tng véi cac bé mat kim loai dé tao thanh sulfide. Céc hop
chat nay hoat dong nhu mot 16p bao v€ mdng trén bé mat kim
loai, gitp giam ma sat va mai mon giira cic bo phan chuyén
dong, co kha nang duy tri boi tron trong moi trudng ap suit cao
ctia hé thong phun nhién liéu.

Kha nang tao mang béi tron: Luu huynh c¢6 tinh nidng giup
tang kha nang bam dinh ctia nhién liéu trén bé mat kim loai, tao
thanh mang boi tron hi¢u qua hon. Khi c6 16p mang bam nay,
su mai mon gilia cac bé mit kim loai duoc giam di dang ké,
giup bao vé cac by phan cua dong co.

Do d6, dé diéu chinh chi tiéu do bdi tron cho san phém
diesel, can bé sung thém phu gia boi tron nhu EC5719A. Theo
huéng dan ctia nha cung cép, bd sung phu gia boi tron voi ndng
d6 150 ppmv co thé giam gia tri ciia duong kinh vét xudc &
60°C khoang 150-250 pm. Két qua thir nghiém phuy gia dugc
trinh bay ¢ bang 9.

Bang 9. Két qué_thfr nghiém phu gia béi tron véi ndng do 150
ppmv cho cac mau LGO-LCO sau xtr ly tai U-24.

Két qua phén tich d boi tron (um)

TT  Ténmiu TCVNIQS
1754:2014 Miu triing Miiu ¢6 phu gia
1 Méu 23 580 400
2 Méu 24 600 430
3 Mau 25 <460 680 450
4 Méu 26 630 420
5 Méu 27 620 40

Két qua bang 9 cho thy, khi bé sung phu gia boi tron voi
ndng d6 150 ppmv, chi tiéu do boi tron clia cac mau thir nghiém
da duogc cai thién dang ké, dat mirc yéu cau cua TCVN/QS
1754:2014.

Sau qué trinh xir ly tai U-24, mau dau ra LGO-LCO s& duoc
phdi tron tryc tiép voi dong LGO tir CDU, va bo sung thém phu
gia boi tron dé san xuat diesel DO L-62. Két qua phan tich miu
nhién liéu diesel hoan toan phi hop véi yéu ciu cia tiéu chuan
TCVN/QS 1754:2014 (bang 10).
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Bang 10. Két qua phan tich mau nhién liéu DO L-62.

TCVN 1754:2014 Két qui ohin
T Chitiéu Phuong phip thir  (TCCS 12:202) ., 1P
tich
BSR)
. Sach, trong,
gond (ASTM D4176) . firdo va tap
tap chat 2
chat
A TCVN 3180
2 Chi 50 cetane (ASTMD4737) >50 533
G TCVNS3l4
3 Khoi lugng riéng ¢ 15°C (kg/m’) (ASTM DA0S2) <860 825,0
Thanh phin cét phan doan:
: ; TCVN 2698
4 Nhiét do c;'n tai 50% 1th tich (ASTM DS6) <280 253,71
Nhiét do cat tai 95% the tich <360 3079
D9 nhot dgng hoc (cSt)
: TCVN 3171
5 O 20°C (ASTM D445) 3-6 3291
040C 245 2292
Gan TCVN 2693
6 Nhiét d9 chop chay coc kin (°C) (ASTM D93) >62 74,0
2z TCVN 7990
(" <- -
7 Diém van duc (°C) (ASTM D2500) <5 11
RO TCVN 3753
(0 <. -
8 Diém dong dac (°C) (ASTM D9)) <10 12
9 Nhigtdo gioi han loc (°C) ASTM D6371 <5 -11
‘ TCVN 7760
o <
10 Luu huynh tong (mgkg) (ASTMDS453) <2000 82
. TCVN 2690
X S
11 Ham lugng tro (% khoi lugng) (ASTM D482) <0,01 <0,01
= L0 i
1 Cin ca.'r'bon cia 10% can chung cat ~ TCVN 7865 02 <0
(% khdi lugng) (ASTM D4530)
Ham luong tap chit co'hoc (% khdi ~ TCVN 2706 .
5 ) astmpey) 008 <00l
TCVN 3182
) § <
14 Ham lugng nudc (mg/l) (ASTM D634) <200 74
D boi tron: duong kinh vétxuoe 6 TCVN 7758
y <
B 60°C (um) (ASTM D6079) S 400
. TCVN 6325
g
16 Do acid (mg KOH/100 ml) (ASTM Détd) <5 3,1
Rty APy ... TCVN2694
° <
17 Anmon manh dong & 50°C (3 gid) (ASTMDI30) <1 la
Luru hujnh mercaptan (% khoi TCVN 2685
< <
8 lugng) (ASTM D3227) 00l 0,003
. £ TCVN 6593
19 Ham lwong nhya thyc t¢ (mg/100 ml) (ASTM D381) <40 2,5
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4. Két luan

Bii béo trinh bay két qua nghién ctru thuong mai héa nhién
liéu dic ching DO L-62 ding cho cac loai tau ngam, tau chién...
theo yéu cau ky thuat TCVN/QS 1754:2014. Dya trén co s¢ phan
tich su anh huong cua tinh chat ngudn nguyén liéu va ché do/thong
s van hanh ctia phan xuong CDU dén chét lwong ciia san pham,
nhém tac gia di dé xuat cac giai phap cai tién cong nghé i uu
nhu van hanh CDU & ché do ti da xang, tdi da kerosene; déng
thoi xir Iy mot phan LGO tai phan xuong LCO-HDT va b sung
thém phu gia cai thién do boi tron trong truong hop Nha may Loc
dau Dung Quét ché bién dau thé co chi s acid cao. Viée 4p dung
sang tao céc giai phap nay gitip Nha may Loc diu Dung Quét san
xuét thwong mai thanh cong san phim méi DO L-62 ¢6 chit lugng
vuot trdi so vai nhién liéu DO 0,058 truyén théng. Trong giai doan
2022-2024, BSR di cung cap cho Bo Qubc phong khoang 70.000
m?® nhién liéu DO L-62, phuc vu cong tac huén luyén, san sang
chién dau, gitp Viét Nam tu chi ngudn cung nhién liéu cho qubc
phong - an ninh, thay thé ngudn nhién liéu nhap khau dé bi gian
doan trude anh huong cua cac xung dot dia chinh tri trén thé gioi.
Py 1a budc tién cy thé trong viéc trién khai chi trvong ciia Dang
va Nha nudc vé phat trién khoa hoc, cong nghé va d6i méi sang
tao, lam chu cong nghé, phat trién bén vitng nganh cong nghiép loc
héa dau cua Viét Nam.
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