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Tom tat
Trong Nha mdy Loc ddu Dung Quat, cdc thiét bi trao déi nhiét thuéc cum gia nhiét nguyén liéu trong phén xuéng
CDU thudng xuyén bi ldng cdn. Viéc nghién citu sit dung hé héa phdm dé xit Iy ldng cdn cho cdc thiét bi trén cé y nghia
16n vé mdt kinh té déi véi nha mdy. Bai bdo nay gidi thiéu so bé vé hién tuong Idng cdn, tdc hai vé mdt kinh té do hién
tuong ldng cdn gdy ra trong nha mdy loc ddu va xit Iy ldng cdn hién tai trong Nha mdy Loc dau Dung Quat. Trén co' sé
két qua ddnh gid thanh phan cdn Idng dong, nhém tdc gia nghién ciu ché tao hé héa phdm hoa tan cén phi hop. Két
qud cho thdy cdc mau cdn trong thiét bi trao déi nhiét cia phdn xuéng CDU c6 ham luong cdn CCR tir 40 - 60%, paraffin
t0r20 - 24%, ty Ié C/H tir 5 - 7. Hé héa phd@m thiét Idp duoc c6 thanh phan ty Ié diesel/ddu théng/chdt hoat déng bé mdt/
amin =37,2/55,6/1,8/5,4, ty Ié vé khéi luong hé dung méi/ccin Ia 8 Idn theo khéi luong. Hé héa phdam sau khi héa tan cdn

phi hop dé sit dung lam dau dét 16 cho nha mdy.

Tirkhéa: Hién tuong Idng dong cdn thiét bi trao déi nhiét, lam sach thiét b trao dbi nhiét bding hda chdt.

1. Giéi thiéu

Ldng dong trén bé mat truyén nhiét la mét trong
nhimng van dé quan trong nhat trong thiét bi trao ddi
nhiét. Hién tugng ldng dong trong thiét bi trao d&i xay ra
hau hét d6i vai cac nganh cong nghiép héa chat va dién
bao gém: nha mdy loc dau, san xuat gidy, nha may dién,
nha mdy san xuat sgi, nha may dam... Hién tugng déng
can trén bé mat truyén nhiét lam gidam hiéu qua truyén
nhiét, tang sut 4p va gay ra an mon. Chi phi phat sinh do
ldng dong can rat cao bdi cac ly do nhu téng chi phi dau
tu vi can phai ting dién tich bé mat thiét bi trao d6i nhiét,
tang chi phi bao tri do khi lam sach &ng trao déi nhiét c6
thé bi trdy xudc hodc cac su c6, gidm san lugng san xuat vi
phai diing thiét bi, tdng mat mat nang lugng do su truyén
nhiét gidm, tang su sut ap [1 - 3].

Theo danh gia ciia mot sé chuyén gia trong linh vuc
xt ly Idng dong trong thiét bi trao d6i nhiét, lam sach lang
dong bang hoa chat chuyén dung sé giam dugc hon 70%
chi phi va thoi gian xtr ly nhanh hon so v&i phuong phap
co hoc. Hién nay, mét sé nha may loc dau trén thé gisi nhu
Shell, Petronas, ExxonMobil... da 4p dung phuong phap
lam sach thiét bj trao d8i nhiét bang héa chat nham xu ly
dong déu bé mat thiét bi trao d8i nhiét va tang thoi gian
giCia hai lan lam sach lién tiép [4].

Hién tugng lang dong anh hudng dén ca chi phi dau
tu va chi phi van hanh cuta thiét bi trao déi nhiét. Cac
chi phi phat sinh lién quan dén hién tugng ldng dong
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trong thiét bi trao d6i nhiét thé hién & 4 diém chinh sau
[3,5, 6]

- Chiphidau tu cao han do viéc b6 sung bé mit thiét
bi (10 - 50%), chi phi cho khéng gian mé rong thém, tang
chi phi 1ap dat va van chuyén;

- Mat mat nang lugng do giam hiéu qua truyén nhiét
va tang su sut ap;

- Gidm san lugng do viéc ding nha may dé lam sach
can lang dong;

- Tang chi phi bao dudng.

Theo udc tinh cha Pritchard [7], tong chi phi xa ly
hién tuong lang dong & cac nudc cdng nghiép 16n chiém
khodng 0,25% t6ng san pham quéc nodi (GNP) clia quéc
gia do.

Theo Bang 1, chi phi xt ly hién tugng lang dong kha
I6n va bat ky su giam chi phi nao trong s6 nay cling mang
lai lgi nhuan va tinh canh tranh cao hon. Tan suat lam sach
sé phu thudc vao su phtc tap cda hién tugng lang dong,
c6thé1a 1tuan, 1 ndm hodclau hon.Tan suatlam sach lién
quan dén su lap lai cha viéc thao dé va lap rap lai thiét bi
nén sé lam gidm tudi tho cda thiét bi trao d6i nhiét. Trong
nha may loc dau va héa dau, chi phi cho qua trinh lam
sach can lang dong rat cao do luu chat si dung la dau
tho va cac loai nhién liéu, dan dén hién tugng lang dong
thudng xuyén hon, do dé qua trinh van hanh bj gidn doan,
giam san lugng va tang chi phi bao tri bdo dudng.
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Lang dong la qua trinh déng hoc va Bding 1. Chi phi hang ndim xt Iy hién tuong ling dong & mét s6 quéc gia
khong 6n dinh, trong d6 cac thong s6 van Quéc gia Chi phi xi¥ Iy hién tuong Chi phi xi Iy hién tuong
hanh va thiét k& déu anh hudng dén qua 9 ling dong (triéu USD) ldng dong/GNP (%)
trinh nay. Cac théng sé bao gom: téc do ?\Ayh 1;'510705 g;g
dong |l,IU chat, tinh chat d‘ong, nhiét do bej Blic 4.875 0.25
mat, cau tric hinh hoc bé mat, vat liéu bé Phap 2.400 0,25
mat, dé cliing bé mat, ndbng do va tinh chat Nhat Ban 10.000 0,25
cac hat lo Iting... Theo nhiéu khao sat, cac Australia 463 015
New Zealand 64,5 0,15

thong s6 quan trong nhat bao gom: téc do
dong chat 1éng, vat liéu bé mat, dé nham
bé mat, tinh chat dong chat 16ng, cac tap Bdng 2. Mt s don vi cung cdp dich vu lam sach thiét bi trao doi nhiét bang phuong phdp hda hoc trén thé gidi

chat va chatran lo ling. : A
? ™ Nha may loc ddu Bon v cung cEp dich vy

Ngudn: Heat Exchanger Fouling - Mitigation and Cleaning Technologies

Trong Nha may Loc dau Dung Quat,

) : Reliance Industries Limited Refinery,
hién tugng lang dong xady ra chud yéu trong

Jamnagar, An D6

—_

céc thiét bi trao d6i nhiét clia cac cum phan 2 Pemex Madero Refinery, Mexico
xudng bao gébm: phan xudng RFCC, phan 3 EssarOil Refinery, An D6
udng CDU, phan xud U ly nudc ch 4 Pemex Cadereyta Refinery, Mexico TuffChem Corporation
X‘ ngA ,7p an x ng X .y n ,C ¢ uAa 5 | Petro Rabigh Refining Complex, KSA Y porati
va phan xuéng thu héi amin. Cac thiét 6 | Pemex Salina Cruz Refinery, Mexico
bi trao d6i nhiét trong phan xudng CDU 7  PEMEX Salamanca Refinery, Mexico
thudng xuyén bi Iéng can va anh hudng 8  Aramco Ras Tanura Refinery, Saudi Arabia
Cx e " s s 9  Shell Easter Petroleum
nhi nh n nha may. Phuon
,eu d,e i 0atdo ‘g Clia 'a . ay i uong 10 = Petronas Nalco/Eurotech
phap xtt ly dugc nha thau thi cong dp dung 11 ExxonMobil Nalco

dé lam sach can trong cac thiét bj trao di
nhiét cho nha mdy la dung voi phun nuéc
ap luc cao. Nhugc diém clia phuong phap

Ngudn: Tuffchem, Nalco, Eurotech

nay la lam bé mat kim loai bi m uét, tao gi

cdp tinh ngay sau khi khé bé mat, ton thai

gian va chi phi dé thao I3p thiét bi. Ngoai £1 £zl L J ;

ra, trong qud trinh phun nuéc thudng via Duths /1 = ] i >—4::

phun nudc viia choc 6ng dé lam 6ng thiét > > i? = O

bi trao d8i nhiét bi mai mon, try xudc, NUGC tr SWS Musi tach

lam gidm nhanh tudi tho cla thiét bi. Viéc e oo

st dung hé héa phadm xu ly sé khéng lam —— —3
——

6ng thiét bi trao d6i nhiét bi mai mon, tray Dong HCO —
xudc, dong thai gidm thai gian va chi phi o =)
x0 ly do khéng phai thao 1ap thiét bi.

Hinh 1. So'dd phdn bé'thiét bi trao ddi nhiét cum gia nhiét nguyén liéu déu vao

2. Thuc nghiém

2.1. Phdn tich thanh phdn cén

Mau cén phan tich dugc ldy trong
8ng thiét bi trao d6i nhiét E-1, E-2, E-3 va
E-4 thudc phan xuéng CDU va cé ky hiéu
tuong ung la mau 1 dén mau 4.

Theo tu van ctia Nha may Loc dau Vi tri
Dung Quaét vi tri I8y mau tai ndp pic c6 thé lay mdu
can

dai dién cho mau cin cla thiét bj trao ddi
nhiét. Trong qua trinh van hanh, can hinh
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thanh trong dudng éng, dudi tac dung cla dong chay,
can sinh ra bi cuén tréi va chd yéu bam trén nap pic cla
thiét bi trao d8i nhiét. Nhiét dé van hanh trong thiét bi
trao d6i nhiét khong da 16n dé xay ra qua trinh c6c héa
(> 400°C), do vy, cdn bam trén 8ng trao d6i nhiét khong
xay ra qua trinh céc hoa, tinh chat can trong 6ng tuong
déng tinh chat can lang dong trén nap pic thiét bi trao
déi nhiét.

Nhom tac gia da st dung cac phuang phap dé phan
tich thanh phan mau can nhu sau:

- Phuong phap xac dinh ham lugng cac kim loai Na,
Mg, Ca, Al, Fe, Ni, V: quang phé hap thu nguyén t theo
TCVN 5384 -1991;

- Phuong phap xac dinh ham lugng can CCR: ASTM
D4503-08;

- Phuong phap xac dinh ham lugng asphaltene:
IP143-90;

- Phuong phéap xac dinh ham lugng paraffin: UOP
A46-85;

- Phuong phap xac dinh ham lugng tro: ASTM
D482-07;

- Phuong phdp xdc dinh ham lugng N: ASTM
D3228-01;

- Phuong phap xac dinh ham lugng C va H: may
phan tich nguyén t6 EURO EA 3000 Single theo hudng
dan clia hdang san xuat.

2.2. Khao sdt khd ndng hoa tan

D6 hoa tan dugc thuc hién bang phuong phap mat
khéi lugng. Céng thic tinh nhu sau:

Do hoa tan (%) = (m,-m,)/m_

Trong dé:

m_: Khéi lugng mau ban dau, g;

m,: Khéi lugng mau con lai sau khi hoa tan, g.

- Thoai gian khao sat: 2 gio;

- Toc d6 khuay: 150 vong/phut;

- Nhiét d6 khao sat: 25°C;

- Lugng mau cédn st dung trong méi lan khao sét: 5g;
- Lugng dung moi st dung: 100ml.

Sau qua trinh hoa tan, can con lai dugc log, ria va say
& nhiét d6 thich hogp.

2.3.Ldp quy hoach thuc nghiém

P& t8i uu hoa thanh phan hé héa pham: muc tiéu téi
uu hoa 1a hé héa pham cé kha nang hoa tan 16n nhat.

Bai toan dugc md hinh hoéa theo thuc nghiém bac
2 tdm xoay, tién hanh trén co s& xay dung ma tran quy
hoach hoéa thuc nghiém bac 2 tam xoay. V&i 3 yéu t6 khao
sat nén sé thuc nghiém géc la 8, s6 thuc nghiém & diém
sao la 6 va tién hanh 3 thi nghiém & tam quy hoach can
thuc hién it nhat la 17 thi nghiém.

2.4. Xdc dinh tinh chdt héa ly hé héa pham

- Phuong phép xac dinh khoi lugng riéng: ASTM
D1298;

- Phuong phap xac dinh d6 nhét dong hoc: ASTM
D445;

- Phuong phap xac dinh nhiét dé bat chay céc kin:
ASTM D93-2000;

- Phuong phap xac dinh nhiét d6 bat chdy coc ho:
ASTM D92-2001;

Bding 3. Danh sdch hda chdt dua vao khdo sdt lua chon

Nhom dung méi hoa tan Nhom dung maoi

T

Chat hoat ddng bé mat Chat phu trg
EDA HCI
SDS H,SO,
LAS NaOH
NP9 N-Butylamine

Tween 80 Diethanolamine

Bding 4. iéu kién thi nghiém t6i uu héa thanh phdn méu can (DU

paraffin hoa tan asphaltene
1 Diesel (DO) Benzene
2 n-heptane Toluene
3 n-hexane Xylene
4 di-clometan Clo-benzene
5 Dau théng (DT)
Mite T§ 1é DO/DT
MUc trén (+) 1,5
Mtc co sa (0) 0,875
Murc dudi (-) 0,25
Khoang bién thién 0,625
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Ham lugng LAS (% khai lugng)

Cac yéu té anh huéng
Ham lugng amin (% khéi lugng)

4 10
2,5 6
1 2
1,5 4
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Bdng 5. Thanh phdn mdu cdin trong thiét bi trao ddi nhiét cia phan xudng (DU
Don vi: % khéi lugng

1T Chi tiéu Mau 1 Méau 2 Méau 3 Mau 4
Thanh phan cac nguyén té
1 Ham lugng C 48,65 45,70 51,25 34,32
2 Ham lugng H 8,70 8,60 7,19 5,51
3 Ham lugng Na 0,22 0,42 0,12 0,11
4 Ham lugng Ca 3,16 5,16 4,43 6,10
5 Ham lugng Mg 0,15 0,21 0,26 0,21
6 Ham lugng Fe 7,23 4,52 8,13 12,40
7 Ham lugng V 0,04 0,04 0,05 0,02
8 Ham lugng Ni 0,06 0,05 0,05 0,01
9 Ham lugng Al 1,89 2,10 1,85 2,31
10 Ham lugng N 0,29 0,05 0,06 0,81
Thanh phan cac hgp chat
1 Ham lugng can CCR (gém ca ham lugng tro) 50,10 43,50 57,90 56,15
12 Ham lugng paraffin 24,65 20,47 23,47 19,54
13 Ham lugng asphaltene 2,64 2,53 2,33 4,56
14 Ham lugng tro 32,05 35,72 40,51 45,34

- Phuong phap danh gia téc dé dan mon dién hoéa:
ASTM G102.

3. Két qua va thao luan
3.1. Thanh phdn mau cén

Qua két qua phan tich nhan thay, ham lugng can CCR
trong mau can cla cac thiét bi trao ddi nhiét trong phan
xuéng CDU kha 16n, dao dong tuir 40 - 60% khéi lugng.
Ham lugng paraffin trong mau can chiém 20 - 24% khéi
lugng. Ham lugng tro dao déng trong khodng 32 - 46%
khoi lugng, chira chid yéu la céc oxide kim loai. Trong cén
CCR bao gém ca tro, do vay, thanh phan cén CCR theo két
qua phan tich bao gi¢ cing chiém ty lé I16n. Ham lugng
asphaltene tuong déi thap, dao déng tur 2 - 5%. Nguén
dau thé sir dung trong Nha may Loc dau Dung Quat chu
yéu la dau thé Bach H8, 1a dau chida nhiéu paraffin, nén
trong thanh phan can c6 ham luong paraffin cao. So véi
ham lugng can CCR clia dau thd ban dau (theo quy dinh
clia nha may, t6i da 4% khai lugng), ham lugng can trong
céc thiét bi trao d6i nhiét da tang dang ké.

Thanh phan can gébm cac nguyén té C, H, cac nguyén
t6 kim loai nhu Fe, Al, Ca... va c6 thé c6 1 s6 nguyén t6 phi
kim nhu O, N, S... Nguyén t6 C, H chl yéu ton tai trong
cac hop chat hydrocarbon nhu paraffin, asphaltene, nhua,
c6c, polymer... Cac kim loai chd yéu tén tai dudi dang cac
oxide kim loai, ngoai ra c6 thé tén tai dudi dang phtic véi
cac hgp chét hiu co (co - kim). Ham lugng Fe c6 trong
mau can do mot phan ¢é sén trong dau tho, mot phan
trong qua trinh tén chda, van chuyén dau thé, gi sit trén
thanh bé, dudng éng trén 1an trong dau thé. Ham lugng
kim loai Ca tuong déi cao, mét phan co trong dau, moét

phan do trong qua trinh khai thac dau c6 sir dung nuéc
dé bom ép dau nén Ca & dang CaCO, trong nudc lan vao
dau thé. Trong can cé ham lugng Al cao hon so véi cac kim
loai khac, Al thudng cé trong dung dich khoan, khi lan vao
dau hay ton tai dang hop chat vaissilic, cho thay trong dau
tho s dung cho nha méy c6 chia bun khoan. O tén tai
dudi dang céc oxide kim loai, cac nguyén t6 phi kim nhu
N, S thudng tén tai dudi dang céc hgp chat hydrocarbon
di vong. N c6 thé ton tai & dang hop chat trung tinh
nhu indole, cacbazol, hay cac hgp chat co tinh bazo nhu
pyridine, quinoline, acridine, phenanthridine. Luu huynh
c6 thé tén tai dang mercaptan, sulfur hay thiophene. Ty
lé C/H trong cac mau can dao déng tir 5 dén 7 ching to
ham lugng paraffin chiém chd yéu trong cac hgp chat
hydrocarbon. Qua danh gia két qua phan tich, cac mau
cén trong thiét bi trao déi nhiét cla phan xuéng CDU c6
thanh phan tuang dsi giéng nhau. Do vay, 6 thé st dung
1 hé hoa pham t6t nhat dé x{r ly can cho céc thiét bi trao
déi nhiét trong phan xudng CDU.

Vi thanh phan can da phan tich & trén, hé héa pham
du kién bao gdbm céac thanh phan nhu sau: dung méi hoa
tan paraffin, dung moéi hoa tan hop chat hydrocarbon
mach vong, ngoai ra b6 sung thém chat hoat déng bé
mat, chat Gic ché an mon va chat co tinh acid nhe.

3.2. Chétao hé héa pham

Trén co s& phan tich cac thanh phan can, nhom tac
gia lua chon dung méi phu hgp véi tinh chat cla mau can
trong thiét bi trao d6i nhiét ctia phan xuéng CDU (sau day
goi tat la mau can CDU) gém 2 nhém dung moi hoa tan la
paraffin va asphaltene.
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T

NO Vv~ W=

T

Ol WN =

NO vk~ wnN =

Bding 10. /inh hung ty Ié héa phdm/cn khi da bé sung cht hoat ddng bé mét dén khd ndng hoa tan cin (DU

T

A wWN =

A wWN =
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Bding 6. D§ hoa tan cdn cda cdc dung moi

Loai dung méi

Dung méi hoa tan paraffin

Dung méi hoa tan asphaltene,
hydrocarbon thom

Diesel (DO)
n-hexane
n-heptane
Toluene

Xylene

Naphtha aromatic
Dau théng (DT)

b6 hoa tan
(% khéi lugng)

Cén CDU
15,26
12,25
11,74
8,52
10,43
11,15
12,81

Bdng 7. Anh hung ctia ty 1é dung moi dén kha nding hoa tan mdu cin (DU

Ty 1é dung méi (% khdéi lugng)

10%DO + 90%DT
20%DO + 80%DT
30%DO + 70%DT
40%DO + 60%DT
50%DO0O + 50%DT
60%DO + 40%DT

11,52
15,31
18,92
22,43
21,83
19,27

Do hoa tan (% khéi lugng)

Bdng 8. Anh hudng ctia chdt hoat dong bé mdt dén khd ning hoa tan mdu cdn (DU

Chat hoat déng Ty lé chat hoat déng

bé mat bé mat (% khéi lugng)
Tween 80 5
Tween 60 5
LAS 5
NP9 5
SDS 5

bo

(% khéi lugng)

hoatan

25,35
31,40
31,15
26,45
28,35

Bdng 9. inh hutng ciiaty Ié chét hoat dong bé méit/dung moi dén khd ndng hoa tan cin CDU

Chathoatdéng Ty lé chat hoat dong bé mat
bé mat (% khéi lugng)

LAS
LAS
LAS
LAS
Tween 60
Tween 60
Tween 60

Ty lé héa pham/cén (khéi lugng) Do hoa tan (% khéi lugng)
4 17,62
6 22,43
8 34,18
10 34,23
Bdng 11. Anh hutng ciia acid dén khd ndng hoa tan (DU ciia hé hda phdm
Acid Ty 1é (% khéi lugng) D6 hoa tan (% khéi lugng)

EDTA 5 34,53

Acid citric 5 34,47

H,S0, loang (20%) 3 34,26

HCl loang (15%) 3 34,19
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1

A WNDMWN

Do hoa tan

(% khéi lugng)

31,73
34,23
33,52
31,35
31,27
33,28
32,85

Két qua Bang 6 cho thay, dung moi
diesel va dau thong c6 kha nang hoa
tan cao. Diesel v6i thanh phan chua ca
hydrocarbon mach thdng va hydrocarbon
mach vong, ngoai viéc hoa tan chu yéu
cac hgp chat paraffin, con cé thé hoa tan
dugc cac hgp chat hydrocarbon mach
vong. Dau théng la chat ¢ kha nédng hoa
tan t6t cac hop chat mach vong, bén canh
dé c6 thé hoa tan hgp chat hydrocarbon
mach thang. Tu két qua Bang 6, nhom tac
gia lua chon dung méi diesel (DO) va dau
théng (DT) la 2 thanh phan chinh ctia hé
hoa pham va sé tiép tuc nghién ctu vé ty 1é
st dung va bd sung thém cac thanh phan
khac. Budc ti€p theo la khao sat ty 1& gira
2 dung moi anh hudng dén kha ndang hoa
tan mau can.

Két qua Bang 7 cho thay, khi tang ty lé
diesel tir 10% dén 40% va dau thong giam
tUr 90% xudng 60% thi kha nang hoa tan
clia hé dung méi c6 xu hudng tang dan.
Néu tiép tuc tang ty lé diesel 1én 50%, 60%
thi kha nang hoa tan cé xu hudng giam di.
Khi lugng diesel it, ham lugng hop chat
hydrocarbon mach thdng gidm, khéng du
dé hoa tan hét lugng paraffin trong mau.
Mat khéac, ham lugng dau théng nhiéu tuc
la nhiéu mach vong, gay can trd qua trinh
tiép xuc gilra cac hgp chat hydrocarbon
mach thdng vdi paraffin, dan dén gidm
khd nang hoa tan paraffin. Paraffin khong
tan gay can trg qua trinh ti€p xuc gitta hgp
chat hydrocarbon mach vong cda dung
moi v6i phan hydrocarbon mach vong cua
can, cing lam giam kha nang hoa tan. Vi
ty lé diesel/dau thong thich hgp la 40% DO
+60% DT sé cho kha nang hoa tan tot nhat.

Viéc b6 sung cac chat hoat dong bé
mat sé lam tang kha niang thdm thau cla
héa pham. Két qua khao sat dé hoa tan véi
cac chat hoat déng bé mat khac nhau dugc
trinh bay trong Bang 8.

Trong mau can thudng chira nudc, do
vay, khi bé sung thém chat hoat dong bé
mat sé ting kha nang tham thau, kha nang
ti€ép xuc ctla dung maéi véi cac thanh phan
hydrocarbon trong mau can, dan dén lam
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tang kha nang hoa tan. Két qua chirarang, LAS
va Tween 60 la 2 chat hoat dong bé mat lam
tang do hoa tan cao nhat.

Khi gidm lugng chat hoat déng bé mat dén
muc nao do thi kha nang hoa tan ctia hé dung
moi tang. Vi khi tang chat hoat dong bé mat
dén gia tri nao dé thi kha nang hoa tan dugc
I6n nhat va néu c6 thém chat hoat dong bé mat
nla thi cing khéng cdi thién dugc kha nang
hoa tan, mdt khac con lam gidm lugng dung
moi, vi vay, gidm kha ndang hoa tan. Ngoai ra,
khi stir dung Tween 60, lugng bot sinh ra trong
qua trinh khudy trén tuong déi nhiéu, can phai
b6 sung thém chat khit bot dé gidm muc do
tao bot. DGi véi LAS, lugng bot khéng dang ké,
khéng can phai sir dung chat khi bot va khi st
dung LAS, hé héa phdm c6 kha nang hoa tan
t6t hon so véi Tween 60.

Sau khi da bé sung chat hoat dong bé mat
vao hé héa phdm, nhém tac gia danh gia lai ty
I& héa phdm/can dé tim ty 1& phu hop.

Khi ty & tang tir 4 dén 8 lan thi do hoa tan
tang 1én dang ké tur 17,62% lén 34,18%. Tiép
tuctang ty & 1én 10 1an, dé hoa tan tang khong
dang ké, luc nay dung dich da dat dén muic do
bao hoa. Viéc bd sung chat hoat dong bé mat
da lam tang kha nang thdm thau va kha nang
tiép xuc ctia dung mai véi chat tan. C6 thé s
dung lugng dung méi it hon dé hoa tan cin ma
van dam bao dugc kha nang hoa tan tot. Két
qua Bang 10 cho thay ty lé phu hgp nhat la 8
lan. Ty & nay sé dugc sir dung cho phan nghién
clu tiép theo.

Tiép tuc, nghién ctiu bé sung thém acid vai
muc dich hoa tan cac kim loai, oxide kim loai
c6é trong mau can. Bang 11 dua ra két qua khao
sat kha nang hoa tan ctia hé dung méi khi b6
sung thém cac acid hiu co va vo co.

Khi b8 sung thém cac acid vé co dudi 3%
thikha nang phan tan van tét, néu tang 1én niia,
dung dich tao thanh dang nhao, khéng thé hoa
tan dugc. Do khitang ham lugng acid vo ca lén,
kich c& clia cdc mixen sé tang dan va dén muic
dé siéu 1én tao thanh diém van duc, lam tang
dé nhét chia hé dung méi, nhiéu diém van duc
hinh thanh lam hé dung méi chuyén sang dang
nhéo. K&t qua khao sat cho thdy, viéc bé sung

Bdng 12. Anh hudng clia cdc chdt trung hoa dén khd ndng hoa tan cin (DU

TT  Chatphutrg Ty lé (% khéilugng) Dé hoa tan (% khdéi lugng)

1 Diethanolamine 6 34,56

2 N-butylamine 5 35,24

3 NaOH 2 32,55

4 Ba(OH), 2 33,47

5 KMnO, 4 33,82

Bdng 13. Két qud khdo sdt dnh hudng cda ty Ié thanh phan dén dg hoa tan cin (DU
(thai gian 2 gid; tdc dg khudy 150 vong/phtit, nhiét d 25°C)
» Thanh phizshg hoéa phaml‘\min Po hfa tan
TYIEDODT o yhsilugng) (% khdilugng) ' KNl lueng)

1 0,25 1 2 15,31
2 0,25 4 2 25,35
3 0,25 1 10 22,43
4 0,25 4 10 31,73
5 0,25 2,5 6 32,85
6 0,875 1 6 31,56
7 0,875 4 6 35,18
8 0,875 2,5 2 32,48
9 0,875 2,5 10 35,64
10 0,875 2,5 6 33,52
11 0,875 2,5 6 33,96
12 0,875 2,5 6 32,64
13 1,5 1 2 19,27
14 1,5 4 2 26,45
15 1,5 1 10 27,82
16 1,5 4 10 32,73
17 1,5 2,5 6 35,98

thém acid vao khong lam tang kha nang hoa tan ctdia dung dich. Co6
thé do dé acid khéng dt manh va cac oxide trong can kho tan. Néu st
dung acid v&i ham lugng I6n, néng d6 cao sé gay an mon manh trong
dudng éng. Cac acid hitu co c6 thé hoa tan v6 han trong dung moéi
h{tu co, nhung dé acid yéu, cling khéng thé hoa tan dugc cac hop chat
oxide kim loai c6 trong can. Thuc té, khi hoa tan mau trong moi trudng
acid manh (HCl, H,SO, c6 néng dé cao), ciing khong thay c6 su thay
déi, c6 thé la cac oxide kim loai dugc bao pht 16p c6¢ hay cac hgp chat
hitu co, nén ngan can qua trinh tiép xdc gilia acid va oxide kim loai.

Vi hé héa phdm nhu trén, nhdm tac gia tién hanh xac dinh téc
d6 an mon bang phuang phap dién héa. Két qua cho thay, hé héa
phdm c6 kha nang gay an mon kim loai. Nhém tac gia nghién ctu bd
sung thém cac chat c6 tinh kiém dé diéu chinh dé pH clia dung méi
vé bang 7. Bang 12 dua ra két qua khao sat d6 hoa tan khi cho thém
cac chat phu trg vao hé hda pham.

Qua khao sat, xac dinh dugc lugng can thém vao va danh gia
lai kha nang hoa tan clia dung dich. K&t qua Bang 12 cho thay, khi
thém céc hgp chat vo co, kha ndng hoa tan cta dung dich khéng
bi anh huéng. DG va6i cac hop chat hiu co, dd hoa tan co6 tang lén
nhung khéng nhiéu. Vi ty 1& N-butylamine la 5%, d6 hoa tan tang [én
khodng 1,8%, day la chat thich hgp nhat dé bé sung vao dung méi.
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3.3. T6i uu héa thanh phdn hé héa phdm

Muc tiéu clia viéc t6i uu hoa thanh phan hé héa phadm 1a hé héa
pham c6 kha nang hoa tan can 16n nhat. Thanh phan chinh ctia hé héa
phdm la diesel va dau théng, day la 2 thanh phan chiém chi yéu trong
hé hoa pham, anh hudng I6n nhat dén kha nang hoa tan mau can. Qua
khao sat anh hudng cla ty 1& DO/DT, ty 1é LAS trong hé dung méi dén
kha nang hoa tan mau can da dugc trinh bay & trén, nhém tac gia lua
chon khoang bién thién ty 1& DO/DT = 0,25 - 1,5, ham lugng LAS ti 1 -

Hinh 2. Mdt t6i uu ty Ié thanh phdn hé héa phdm hoa tan cin COU

Bdng 14. Két qud t6i uu ty I thanh phdn hé héa phdm hoa tan cin (DU

TT 1 2 3 4 5 6

DO/DT LAS Amin Dohoatancan Iter Log(D)
1 0,6761 2,0249 5,3528 35,7505 40 -0,7301
2 0,6156 1,9169 5,4342 34,7814 40 -0,0594
3 0,6686 1,8597 5,1649 35,1335 41 -0,2483
4 0,6706 1,0028 8,2279 34,0104 38 1,9705
5 1,2690 1,0028 8,2279 17,1494 40 -0,0674
6 1,2696 1,0028 8,2279 17,1494 40 -0,0674
7 1,2696 1,0028 8,2279 17,1494 40 -0,0674
8 1,2696 1,0028 8,2279 17,1494 40 -0,0674

Bdng 15. Tinh chdt hda Iy ciia hé hda phdm

I ... Hé héa pham
Chi tiéu Pon vi tinh hoa tan can CDU
Trang thai Dang ldng, mau vang
Mui Hac, giéng mui dau thong
pH 6,5-7
Nhiét d6 chdp chay céc kin °C 44
Nhiét do chdp chay céc ha °C 55
D6 nhét 6 40°C Cst 1,83
Ty trong & 15°C 0,858
Nhiét dé soi °C > 150
An mon Khéng
Kha nang tan trong nuéc Tan rat it
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4%. Thanh phan N-butylamine trong dung méi
6 vai tro 1a hgp chat trung hoa acid, phu thudc
nhiéu vao thanh phan LAS, day la chat tao moi
truong acid. Trén co s& két qua khao sat anh
hudng cta thanh phan LAS va N-butylamine
dén d6 pH ctia dung dich, nhém tac gia lua chon
khoang bién thién ctia N-butylamine tur 2 - 10%.

Tién hanh t6i uu hoa theo phan mém
thong ké va két qua quy hoach t6i uu theo
phuong an bac 2. Théng qua bang danh gia
Anova cho thdy dé tuong quan cta phép quy
hoach thuc nghiém [a 91,7%.

Phuong trinh hoéi quy thu trong hé toa do
thuc dugc biéu dién nhu sau:

Y =35,61+1,46x,+ 3,50x, + 3,12x, - 2,89, -
3,93x,,- 3,24x,,- 0,91x x, + 0,17x x, - 0,38x X,

Phuong trinh nay dugc tu déng kiém tra
va danh gia theo chudn Fisher véi muc y nghia
0,05% cho thay phuong trinh phu hop véi thuc
nghiém. SG dung phan mém Modde 5.0 vé
mat t&i uu (Hinh 2).

Két qua t6i uu nhu sau: Ty 1& DO/DT la
37,2/55,57 va hoat dong bé mat chiém 1,88%,
amin chiém 5,35% sé hoa tan dugc 35,75% cén.

Véi diéu kién khao sat ¢ 25°C, toc dé khudy
150 vong/phut va thoi gian 2 gid, thanh phan
phtu hop ctia hé dung méi dugc xac dinh ty
I& phan tram theo khéi lugng la: ty 1& diesl/
dau thoéng/chat hoat dong bé mat/amin =
37,2/55,6/1,8/5,4, ty 1é vé khéi luong hé dung
moi/can khoang 8 lan, khi d6 dé hoa tan dat
cao nhat 14 35,75%.

3.4. Tinh chdt hé héa phdm

Két qué phan tich tinh chat hé héa phdm
cho thay, nhiét dé chép chay céc kin cta hé
héa pham hoa tan can CDU la 43,5°C. VGi nhiét
dé chdp chay nay, dé dam béo an toan chay
né trong qua trinh luu tri, bao quan, can dam
bdo gilf nhiét d6 méi trudng xung quanh dudi
nhiét d6 chép chdy va nhiét d6 van hanh dudi
40°C. Hé héa phdm khéng c6 tinh an mon, nén
hoan toan khéng gay hai cho hé théng thiét bi
trong nha may.

Phuong phap xU ly can trong thiét bi trao
déi nhiét bang héa pham duy kién gém cac
budc sau:
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- Budc 1: Khao sét hién trang ldng can va xac dinh
thanh phan can;

- Budc 2: Tinh toan luong hoéa pham can dung;

- Budc 3: Tinh toan van téc dong va luu lugng dong
can thiét;

- Budc 4: Lap dat hé théng va kiém tra;

- Budc 5: Bom tuan hoan hé héa pham;

- Budc 6: St dung hoi nudc qua nhiét va khi khé théi
qua 8ng trao ddi nhiét;

- Budc 7: Xt ly chat thai.

Hoéa pham sau khi x{ ly dugc phéi tron véi dau Mazut,
lam nhién liéu dét cho nha may.

Can ran dugc thu gom dua t6i khu chua chat thai
nguy hai cdla nha may.

Nudc thai dugc thu gom lai, pha lodng va dua vao hé
théng xt ly nudc nhiém dau ETP clia nha may hodc c6 thé
dua dén khu chira chat thai nguy hai cla nha may.

4. Két luan

Phan tich thanh phan mau can trong cac thiét bi trao
déi nhiét thudc phan xudng CDU cho thdy cdc mau cin
trong thiét bi trao déi nhiét ctia phan xudng CDU c6 ham
luong can CCR tir 40 - 60% khéi lugng, paraffin tir 20 - 24%
khéi lugng, ham lugng tro tir 32 - 45% khéi luong. Ty s6
C/H dao ddng tu 5 - 7 cho thay ham lugng paraffin chiém
chl yéu trong cac hgp chat hydrocarbon.

Vé nghién ctu ché tao hé héa phdm, nhom tac gia dé
xuat thanh phan t6i uu hé héa phdm x{ ly cdn trong thiét
bi trao d6i nhiét thuéc phan xuéng CDU ctia Nha may Loc
dau Dung Quat nhu sau: diesel/dau théng/chat hoat dong

bé mat/amin = 37,2/55,6/1,8/5,4, ty & vé khéi lugng hé
dung moi/can la 8 lan theo khoi lugng. K&t qua xac dinh
tinh chat hoa ly ciia hé héa phdm hoa tan can cho thay hé
hoa phdm khéng gay an mon thiét bi, tan rat it trong nudc
va nhiét dé chdp chay céc kin la 44°C.
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Chemical treatment of fouled heat exchangers
in Dung Quat Refinery

Summary
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Heat exchangers of CDU in Dung Quat Refinery are frequently fouling. The study and use of chemicals for fouling
treatment are of great economic significance for the refinery. This paper briefly introduces the fouling phenomenon,
the economic effects of fouling in refineries, and current anti-fouling treatment in Dung Quat Refinery. The authors
evaluated the deposit properties and prepared suitable chemical for fouling treatment. The results show that there
are about 40 - 60% of CCR deposit and 20 - 40% of paraffin in the fouling deposit, which has a C/H ratio of 5 - 7. The
produced chemical has a diesel oil/turpentine/surfactant/amine ratio of 37.2/55.6/1.8/5.4 and a chemical/deposit
weight ratio of 8. The solution after fouling treatment is suitable for use as furnace fuel.

Key words: Fouling in heat exchanger; chemical cleaning for heat exchanger.
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