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Nghién ciru anh huéng ciia tinh chat nguyén liéu dén qué trinh
tao hat xuc tac cracking dang cong nghiép bang cong nghé say phun
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Tom tit:

Bai bao trinh bay két qua khio sat anh hwéng ciia tinh chit nguyén li¢u trong qua trinh siy phun tao hat xiic tac
cracking dang cong nghiép ¢ quy mé phong thi nghiém. Két qua cho thiy, gia tri pH ciia nguyén liéu chii yéu anh
huéng dén pha hoat tinh 1a HY zeolite. o gia trji pH cao, méi truong kiém manh (pH 14), ciu triic zeolite HY bi pha
huy, din dén xuc tac thu dwoc c6 dién tich bé mat thép Do dé, pH cua hén hop nguyén lleu séy phun nén diéu chinh
ve gia tri thap, tot nhat 1a moi treong axit nhe (pH 3). Haim lugng rin trong nguyén lleu say phun dnh hwéng quyet
dinh dén kich thuéc hat xuc tac cracking dang cong nghiép. Khi tang ham lwong rin trong nguyén li€u thi klch
thude hat xtc tac cracking tang va dat gia tri trung binh 16n nhit & khodng 40 pm, twong irng véi ham lugng rin la
15% khoi lwgng (KL). O ham lwgng rin cao hon (20% KL), kich thwéc hat xiic tic va dién tich bé mit riéng c6 xu

huéng giam. Do d6, ham hrgng rin trong nguyén liéu phit hgp vao khoang 15% KL.

Tur khéa: cracking, FCC, sfly phun, zeolite.
Chi 56 phin logi: 2.4

Dat van de

Qua trinh cracking xiic tac tang s6i (FCC) 1a mot trong
nhitng qué trinh chuyén héa quan trong nhit dugc sir dung
trong cac nha may loc dau dé ché bién cac phan doan cin ning
cua dau tho thanh cac san pham co gia tri kinh té cao nhu xang,
dau cac loai, olefin nhe... Xtc tac cracking cong nghiép (xic
tac FCC) déng vai trd quyét dinh dén hiéu qua hoat dong cua
phan xuéng FCC. Hién nay trén thé gidi c6 khoang hon 300
phan xuong FCC dang hoat dong, hang nam tiéu thu khoang
900 ngan tan xuc tac FCC [1,2].

Xiic tac FCC hién dai bao gdm hai hop phan chinh 1a pha
hoat tinh va pha nén. Pha hoat tinh thuong la cac loai zeolite,
chi yéu 1a Y va ZSM-5, chiém tir 10-50% khdi lwong xiic tic
va quyét dinh chinh dén kha ning cracking clia xtc tic ciing
nhu hidu suét san phim xing va khi. Pha nén chiém phan con
lai, dong vai tro chit pha lodng va chit két dinh. Chit pha
loang, phai la chat tro nhu cao lanh, dong vai tro tai nhiét, han
ché su qué nhiét cua cac tinh thé zeolite trong qué trinh téi sinh,
tang do bén co hoc cua xuc tac, 1am giam lugng Na dau doc xtic
tac... Chat két dinh c6 thé 1a cac gel cua oxit silic, cac polyme
chira nhom, hop chét chira dét sét, ciing c6 thé 1a alumino -
silicat vo dinh hinh. Chat két dinh dong vai tro gan két cac hop
phén cla xuc tac dé tao hat vi cdu cho xtc tac FCC [1-3].

Hién nay, qua trinh san xqét xtc tac FCC chu yéu duoc
thuc hién theo phuong phap phoi tron (incorporation). Hon hop
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nguyén liéu gdm zeolite va cac hop phin chat nén dwoc phdi
tron theo cong thirc nhét dinh va st dung cong nghé séy phun
dé tao hat vi cau phu hop cho thiét bi ting s6i. Cac phan xudng
FCC c6 cu hinh khac nhau s& doi hoi kich thudc hat trung binh
cta xuc tac khac nhau nhim dam bao d luu chuyén t6t trong
hé thdng. Trong nhiéu truong hop, dya trén kinh nghiém cua
minh céc nha may loc diu s& yéu ciu cung cip loai xuc tac co
kich thudc hat phu hop. Thong thudng, kich thude hat xuc tac
FCC yéu cau nam trong khoang 20-100 um, tot nhat & khoang
40-60 um [2-4].

Tai Viét Nam, cong nghiép loc hoa dau dugc déy manh
phat trién trong nhitng nim gan day véi 2 phan xuong RFCC
(Residue FCC) dugc dua vao hoat dong tai 2 Nha may loc
dau Dung Quét va Nghi Son. Tuy nhién, toan bd xuc tac sir
dung cho hai phan xudng ndy déu phai nhap khiu hoan toan
do trong nudc chua san xuat dugc. Vi dinh huéng timg budce
ndm bét va lam chu cong nghé ché tao xtic tac FCC, muc tiéu
clia nghién ciru nay 1a khao sat anh huong ciia tinh chat nguyén
liéu dén qua trinh tao hat xiic tic dé timg budc xay dung dwoc
quy trinh ché tao xuc tc cracking cong nghiép tng dung cho
cac nha may loc dau ¢ Viét Nam.

Noi dung nghién ciiu
Nguyén liéu, héa chit

Nguyén liéu, hoa chit dugc sir dung trong nghién ctru gdm:
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Abstract:

This paper studied the effects of feed properties in spray
drying formulation of prototype industrial cracking
catalysts at the laboratory scale. The results showed
that the pH of the drying feed mainly affected the active
phase HY zeolite. At a high pH value, a strongly alkaline
medium (pH 14), the HY zeolite structure was completely
destroyed, resulting in the cracking catalyst with a low
surface area. Hence, the pH of the drying feed should
be adjusted to a low value, preferably a slightly acidic
medium (pH 3). The solid content mainly affected the
particle size of the cracking catalyst. As increasing the
solid content in the drying feed, the particle size of the
cracking catalysts increased and reached the maximum
average value at about 40 pm which corresponded to
the solid content of 15 wt.%. At a higher solid content
(20 wt.%), the catalyst particle size and surface area
tended to decrease. Thus, the solid content of 15 wt.%
was considered to be optimal.

Keywords: cracking, FCC, spray drying, zeolite.
Classification number: 2.4

zeolite HY (Si0,/Al,O, = 3-6), thuy tinh long (Na,0: 29,4%
KL, SiO,: 9,6% KL, H,0: 61% KL), nhom hydroxid (98%),
axit clohydric (36-38%) va cao lanh.

Chudn bi nguyén li¢u sdy phun

Thuy tinh 16ng (chat két dinh) dugc pha loing bang nudc
cat, sau d6 didu chinh pH bang dung dich HCI 8M, dong thoi
khudy manh. Sau khi dat dén gia tri pH mong mudn, cao lanh
(kaolin) va zeolite (HY) 1an luot duoc thém vao hdn hop, tiép
tuc khudy manh dé thu duoc hdn hop nguyén li¢u huyén phu
ddng nhit.

Thuec nghiém sdy phun
Thi nghiém sy phun dugc thuc hién trén may B-290 Mini
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Spray Dryer cta Buchi (Thuy Sy). Diéu kién siy phun: nhiét
do dong khi siy 220°C, toc d dong khi siy 35,5 I/h, cong suat
nap nguyén lidu 1,26 I/h (twong tng v&i 70% cong sudt bom
nap liéu).

Phuwong phap dic trung xiic tac

Hép phu vat 1y nito dugc thuc hién trén may Tristar II
(Micromeritics) tai nhiét do -196°C. Tru6c khi phan tich, mau
duogc nung ¢ 540°C trong 3 h. Sau d6 dugc thdi nito lién tuc va
gift 6 400°C trong 260 phut dé loai 4m trong mao quan xuc tac
bang bd chuén bj mau SmartPrep (Micromeritics). Kinh hién vi
dién tr quét (SEM) dugc thuc hién trén may EVO MA10 (Carl
Zeiss). Mau phan tich dugc gin vao bé & miu SEM bing keo
cacbon 2 mat va duoc lam sach trudce khi dua vao buéng chira
mau. Phan bé kich thude hat duge thue hién trén bo sang ray.
Mau sau khi di cin bang & do 4m tuong d6i 50%, di biét trudc
khi lugng duoc cho vao cac sang rdy co kich thudce 16 sang
thay doi. Tién hanh cho sang ray dao dong trong thoi gian nhat
dinh, nhtng hat 6 kich thugc nho hon 16 sang sé lot sang. Cudi
cung thu dugc cac phan trim ctia mau ¢ cac khoang kich thude
khéc nhau trén sang.

Két qua va thio luan

Qua trinh sdy phun 1 qué trinh chuyén déi dong nhap liéu
dang 1ong thanh san pham dang hat. Cic yéu td chinh anh
huong dén qué trinh tao hat xtc tac gom diéu kién sdy phun va
tinh chét ciia hon hop nguyén ligu [3, 4]. Tuy nhién, kha ning
diéu chinh diéu kién sy phun véi thiét bi san c6 kha han ché
nén trong nghién ciru nay, hai théng sb chinh cua nguyén liéu
sdy phun 1a pH va ham luong ran trong nguyén lidu siy phun
duoc khao sat. Muc tiéu la tim ra dugc gia tri pH va ham lugng
rén t6i wu dé thu dwoc xic tac cracking dang cong nghiép co
kich thude hat tot va dién tich bé mit 16n.

Anh hwong ciia pH

Gia tri pH cuia nguyén liu sdy phun 1a mot thong s6 quan
trong, anh hudng quyét dinh dén qua trinh tao hat xiic tic bang
cong nghé sdy phun do toc do polymer héa cua silica va do
nhét ciia nguyén lidu thay di theo gia tri pH. Do d6, dé khao
sat anh huong ciia pH, mau nguyén liu siy phun gom 35% KL
HY: 20% KL SiO,: 45% KL cao lanh véi ty 1¢ ran R=7,5% KL
duoc su dung. G1a tri pH cua nguyén liéu dugc diéu chinh giam
dan bang dung dich HCI 8M. Két qua phan tich kich thugc hat
va hép phu vat Iy nito dwoc trinh bay & cac bang 1, 2 va hinh 1.

Tir bang 1 c6 thé thiy, kich thudc hat trung binh & pH 3, 10
va 14 1an luot 1a 24,26; 23,70 va 22,57 um. O pH 3 hat xtc tac
thu dugc ¢6 kich thudc trung binh 16n hon so véi ¢ 2 gia tri pH
con lai, tuy nhién chénh léch nay 1a khong qua 16n. Mot diém
quan trong can luu ¥ 1a qua trinh hidu chinh pH ctia nguyén li¢u
tir 14 vé 3 s& di ngang qua diém pH 7, dung dich silica d& dang
bi gel hoa. Do d6 can phai didu chinh pH nhanh két hop véi
khudy manh d& tranh hon hop nguyén lidu bi gel hoa, d6 nhét
tang manh, gay kho khan trong qué trinh bom nguyén liéu.
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Béng 1. Phéan bé kich thwéc hat ciia cic méu xic tic thu dwgc khi thay
doi pH ciia nguyén li¢u.

Kich thuéc hat, pm <20 20-40 40-80 >80 D,

pH3 54,17 38,34 5,45 2,04 24,26
pH 10 57,38 35,36 5,33 1,94 23,70
pH 14 65,98 27,03 4,10 2,89 22,57

Két qua phan tich duong dang nhiét hap phu/giai hip N,
cta cac mau dugc tong hop ¢ pH khac nhau duoc trinh bay
& hinh 1. C6 thé thy ¢ pH 3 va pH 10, mau xuc tac thu dugc
¢6 dang két hop loai I+1V, chimg t6 sy c6 mét cua hé thong da
mao quan gbm vi mao quan va mao quan trung binh. O 4p suit
twong dbi p/p° cao, co su khac biét 16 rang gitra 2 mau pH 3 va
pH 10. O pH 10, san pham thu dugc c6 dung lugng hap phu
tang manh va vong tré 16n, chimg to di hinh thanh mao quan
trung binh 16n hon so véi mau pH 3. Riéng ¢ pH 14, mau xuc
tac thu duogc giéng vat liéu dic, khong ¢6 10 Xép, ¢6 thé do ciu
trac zeolite bi phd huy trong méi trudng kiém manh [5].
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Hinh 1. Puong dang nhiét hdp phu/giai hip phu N, cua cac miu xic tic
thu dugce khi thay dbi pH ciia nguyén li¢u.

Két qua do dién tich bé mit cac mau cho thay, khi pH tang
thi dién tich bé mat tong giam. O pH 3, san pham say phun co
dién tich bé mit vi mao quan 16n nhit, chung to hé vi mao quan
cta zeolite Y dugc bao vé tot nhat & gia tri pH nay. O pH 10,
dién tich bé mat mao quan trung binh 16n nhat, nhung dién tich
vimao quan giam, dan dén dién tich téng giam (bang 2). O pH
14 thi két qua dién tich bé mit rat thap (2 m¥/g). Két qua nay la
phu hop do cu triic zeolite Y kém bén trong méi truong kiém
manh. Céc ion nhom va silic trong khung mang bi tin cng boi
ion OH- va tach ra khoi khung mang, dac biét & moi truong
kiém manh, nhiét do sﬁy phun cao (220°C), dan dén lam sap
céu truc zeolite [5].

Bang 2. Dién tich bé mit ciia cdc miu xic tac thu dwge khi thay dbi pH
cia nguyén li¢u.

Dién tich bé mit (m¥/g) pH3 pH 10 pH 14
Dién tich bé mat vi mao quan 216 165 -
Dién tich bé mat mao quan trung binh 115 140 -
Dién tich bé mit tong 331 305 2
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Nhu véy, ¢6 thé thay pH anh huong manh dén hiéu qua cua
qua trinh say phun, dac biét ¢ gia tri pH cao (pH 14), cau trac
zeolite Y bi pha huy, san phém thu dugc khong c6 16 xop. O gia
tri pH thap (pH 3), cdu tric zeolite dugc bao toan, kich thudc
hat thu dwoc 1a tot nhat. Do do, gia tri pH 3 s€ dugc sur dung cho
cac nghién ctru tiép theo.

Anh hwéng ciia ham lwong rin

Ham luong rin trong hdn hop nguyén liéu ciing anh huong
manh dén qua trinh sdy phun tao hat xic tac cracking dang
cong nghiép. Pé khao sat anh huong cua ham luong ran, trong
nghién ctu ndy miu nguyén lidu v6i thanh phan 35% KL
zeolite HY: 20% KL silica: 45% KL cao lanh dugc giit nguyén,
thay d6i ham luong nude dé thu dwoc ham luong rin (R) dao
dong trong khoang 7,5 dén 20% KL. Gia tri pH ciia nguyén liéu
dugc diéu chinh vé 3 bang HCI 8M. Két qua do phan bé kich
thudce hat, hép phu vat Iy nito va phan tich hinh anh SEM dugc
trinh bay ¢ bang 3, 4 va cac hinh 2, 3.

Biing 3. Phin b kich thudc hat ciia cac miu xic téc thu dwge khi thay doi
ham lugng ran trong nguyén liéu (R).

Kich thuéc hat, pm <20 20-40 40-80 >80 Dtb

R=7,5% KL 54,17 38,34 545 2,04 24,26
R=10% KL 55,63 3821 4,60 1,56 23,59
R=15% KL 20,91 26,07 37,93 1509 43,89
R=20% KL 23,39 33,07 33,87 9,67 39,79

Két qua sang ray cho thy kich thudc hat ting rd rét tir 24
1én trén 40 pm khi ham luong ran tang 1én 15% KL. Khi ham
luong rén ting 1én thi xac suat trong tac giita cac phan tir ting
1én, dan dén sé tao thanh nhitng phén tir I6n hon. Khi tiép tuc
tang ham luong rén 1én 20% KL thi kich thudc hat c6 xu huéng
bat dau giam di. Nguyén nhan do ham luong rin qué cao dan
dén d6 nhét tang 1én 1am giam kha nang chuyén dong cia cac
phén tr, giam kha niang twong tac ciing nhu gip nhau cta cac
hop phéan [4].
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Hinh 2. Duong dang nhiét hip phu/glal hip phu N, cua cic miu xic tic
thu duogc khi thay d6i ham lwong ran trong nguyén lleu
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Tir hinh 2 ¢6 thé thdy, duong déng nhiét hap phy/giai hap
phu N, cua cac mau xtc tac thu duoc khi thay d6i ty 18 rén déu
co dang I+1V, chimg t0 sy hinh thanh h¢ thong da mao quan
trong mau xuc tac. Khi ting ham luong ran thi dung lwong hap
phu giam, dac biét manh khi ham lugng rdn >15% KL.

Bing 4. Dién tich bé miit ciia cac miu xuc tic thu dwoc khi thay déi ham
luwgng ran trong nguyén li¢u (R).

Di¢n tich bé mit (m%/g) R=7,5% KL R=10% KL R=15% KL R=20% KL
Dién tich vi mao quan 216 236 225 211

Dién tich mao quan trung binh 115 87 40 32

Dién tich bé mat tong 331 323 265 243

Két qua phan tich dién tich bé mat cua cac xic tac duge
trinh bay trong bang 4. C6 thé thiy khi tang ham lwong rén thi
dién tich bé mit tong va dién tich mao quan trung binh cua pha
nén giam. Dién tich vi mao quan gan nhu khong doi, chimg to
thay doi ham lugng ran hau nhu khéng anh huong dén céu tric
zeolite Y. Nhu vay ham luong ran thap thi ¢6 lgi cho sy hinh
thanh cau triic xop, da mao quan ctia xuc tac.

Két qua phan tich hinh anh SEM trén mau dai dién v6i ham
lugng ran 15% KL cho thay san phém xuc tac cracking thu
duoc ¢ hinh cau, kich thudc tuong d6i dong déu, tap trung &
khoang 40 pm, phu hop véi két qua phan tich bang sang ray
(hinh 3).

X1, 588

Hinh 3. Anh SEM ciia sin phim xtc tic cracking thu dwoc tir miu nguyén
liéu véi ham lwong ran 15% KL.

Nhu vy, ¢6 thé thdy ham lugng rin anh huong 16n dén chat
lugng san pham xuc tac thu dugc. Khi ham lugng rén ting thi
kich thudc hat ting, nhung dién tich bé mit tong giam. Do do,
ham luong rin t6i wu dugce lya chon 1a khoang 15% KL. O ty 18
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nay, anh SEM cho két qua hat tron, dong déu. Két qua phan tich
kich thude hat cho tha"iy tao thanh hat 16n v6i kich thude trung
binh D ~40 um, két qua phan tich hdp phu vét Iy nito cho thay
dién t1ch bé mit giam, nhung khong qué nhiéu.

Trong nguyén ciru ndy, hai thong s6 quan trong cua nguyén
liéu say phun da dugc khao sat gom pH va ham luong ran. Két
qua cho thay pha hoat tinh HY zeolite dé bi pha hiy béi moi
truong kiém. Do do, pH cia nguyén liéu nén duy tri ¢ khoang
3, tuong ung moi truong axit yéu. Tuy nhién, gia tri pH gan
nhu khong anh hudng dén kich thudc hat xuc tac cracking thu
dugce. Khic voi pH, ting ham lugng ran trong nguyén lidu say
phun cho phép diéu chinh kich thu6c hat trung binh 1én khoing
40 pm, twong Ung voi ham lugng ran trong nguyén liéu sdy
phun khoang 15% KL. Két qua ndy mé ra kha nang ché tao hat
xiic tac cracking dang cong nghiép st dung thiét bi sdy phun
quy md phong thi nghiém.
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