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Hién nay luong xtic tdc va chdt thdi tir cdc nha mdy loc héa ddu da va dang xdy dung & Viét Nam ngady cang tdng lén.
Cu thé, Nha mdy Dam Phi My dang sit dung 8 loai xuic tdc (catalyst) véi téng khéi lugng hon 500 tdn, Nha mdy Loc dau
Dung Quat str dung 9 loai xtic tdc va 6 loai chdt hdp phu (adsorbent) véi khéi luong khodng 6.000 tdn méi ndm. Cho du
xtic tdc cé thé con gid tri, cdc loai xtic tdc nay hién nay chi yéu van dang du'oc xir Iy bdang phuong dn chén lap.

Trong bai bdo, nhém tdc gia ddnh gid téng quan cdc phuong dn xit ly xtic tdc thdi trén thé giéi va xiic tdc trong
phong thi nghiém, tir dé dé xudt phuong dn xir ly téi uu cho tiing logi xtic tdc thai cdia Nha mdy Dam Phia My va Nha mdy

Loc ddu Dung Qudt dua trén cdc tiéu chi ky thudt va kinh té,

Tirkhoa: Xuc tdc thdi, tdi sinh, tdi s&t dung, chén Idp, chdt thai nguy hai.

Gi6i thiéu

G Viét Nam ciing nhu trén thé gidi, cac tiéu chuan
vé moi trudng ngay mot khat khe hon nén van dé xt ly
XUc tac thai ngay cang tré nén quan trong. Trong khi dé
cac nha may clia Viét Nam déu mai st dung xuc tac lan
dau nén chua c6 quy trinh va bién phap xt ly phu hgp
cho tiing loai xuc tac. Cac cong ty mdi trudng dia phuong
cung cép dich vu thu gom, x(t ly chat thai cho cac nha may
hau hét chi stt dung bién phap thiéu dét déng ran va chon
Iap cho tat ca cac chat thai c6 kha nang nguy hai. Xuc tac
st dung trong nganh loc hoa dau phan 1én la xuc tac dang
ran chida kim loai, oxide kim loai hodc sulfur. Trong qua
trinh hoat dong xuc tac bi gidm hoat tinh theo thai gian
do cac yéu t6 nhu: thanh phan tap chat tir nguyén liéu
(kim loai, S, N), phan (ing hda hoc (tao céc hay carbon trén
bé mat, lam giam bé mit ti€p xuc cha xuc tac véi nguyén
liéu) va nhiét dd cao lam thiéu két cac tdm kim loai hoat
tinh [1]. D6i v6i mot sé loai xuc tac, khi d6 giam hoat tinh
dén mot muc dé nao do6 xuc tac sé dugc téi sinh (loai C, S)
dé tai s dung. Néu khéng thé tai sinh, xuc tac thai co thé
dugc xtt ly dé thu héi kim loai cé gia tri [2]. Phuong an tai
ché thanh vat liéu khac (nhu vat liéu xay dung, vat liéu xic
tac, hap thu khac, hgp kim, bot mai, gédm su) cling c6 thé
dugc &p dung khi xtc tac khong thé thuc hién bang cac
cach trén, hodc cac cach trén khéng du loi ich vé kinh té
hay khéng an toan vé méi trudng. Vé téng quat, déi vai
tung loai xuc tac thai, do gid tri va dac diém khac nhau, co
thé c6 cac phuang an xt ly khac nhau. Cac phuong an xt
ly can &p dung bat dau ti phuong an don gian, it tén kém
nhat va it co tac hai dén moi trudng nhat. Phuong én chon
Iap (landfill) chi nén thuc hién khi cac phuang an tan thu
gid tri cla xuc tac thai khong kha thi [2].
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Xdc tac thai c6 thé mang tinh nguy hai do chia céc
thanh phan hoa hoc doc hai nhu hgp chat thom da vong
(PAH), hydrocarbon dé bay hai (VOC) va kim loai nang (V,
Ni, Mo, Co) c6 thé ro ri trong méi trudng dat, nudc [3]. Do
do6, cdc nha may thudng tu x€p xuc tac thai vao loai chat
thai nguy hai va thué céng ty méi truong thu gom, xu ly
chon 1ap ma khéng quan tam dén viéc tai ché hay tan thu
gia tri con lai. Dac biét, mét s6 chat xdc tac do st dung cho
nguyén liéu sach nén it nhiém tap chat hay thanh phan
déc hai. Khi dé viéc thué dich vu xt ly hay chon 1ap chat
thai nguy hai tré nén khéng céan thiét va lang phi. D& danh
gia thanh phan, tinh chat nguy hai va kha nang tan dung
xUc tac thai, nhém tac gid da phan tich qua trinh céng
nghé st dung xuc tac va phan tich mét sé6 mau xuc tac
thai ra ctia Nha may Loc dau Dung Quét va Nha may Pam
Pha My, tir d6 dé xuat cach xtt ly phu hop, déng thai danh
gia gid tri con lai cla xuc tac thai.

1.Panh gia vé ky thuat cac phuong an xit ly xuc tac thai
1.1. Phén loai chdt thai nguy hai

Quy chuén Viét Nam QCVN 07:2009 hudng dan xac
dinh tinh nguy hai clia chat thai dua trén cac nguéng vé
thanh phan nguy hai hitu cg, v co va tinh dn mon. Chat
thai c6 chita hgp chat doc hai vsi ham lugng tuyét doi va
ham lugng ngdm chiét vugt qua gidi han quy dinh déu
dugc coi la chat thai nguy hai va sé dugc bao quan, xt ly
thai bo theo quy dinh vai chat thai nguy hai.

Két qua cho thay c6 3 trong 6 xuc tac thai clia Nha may
Dam Phu My vugt ngudng nguy hai gém xuc tac hydro
hoa, xutc tac hap thu luu huynh, xuc tac chuyén héa CO
nhiét d6 cao, tuong Ung chiia Co va Zn (ham lugng tuyét
déi va ngadm chiét déu vugt ngudng). Trong 11 loai xuc tac
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hap phu ctia Nha may Loc dau Dung Quat dugc nghién
cuu thi chi co xuc tac CCR va xuc tac FCC dugc coi la khong
nguy hai.

1.2. Phuong dn tdi sinh

Tai sinh la hinh thic d6t tap chat trén xuc tac (C, S)
nhung khéng gitp loai bo kim loai tap nhiém trén xuc
tac. Phuang &n nay thudng dp dung cho xuc tac st dung
trong cac qua trinh x& ly nguyén liéu hay san pham nha
may loc dau trong dé chiém khéi lugng Ién nhat la xuc
tac hydrotreating, st dung hydro nham loai b6 céac di
nguyén té trong dau nhu S, N. Ngoai ra c6 thé cé xuc tac
hydrodewaxing va hydrocracking.

Cé 2 cach thuc hién viéc téi sinh xuc tac la tai sinh tai
chd (In-situ: téi sinh tai ché trong thiét bi phan ing, xuc tac
khéng can thao dé) va téi sinh ngoai (Ex-situ: xuc tac can
dugc thao da, van chuyén dén nhitng nha may chuyén vé
tai sinh). Qua trinh téi sinh tai ché thuan tién nhung hiéu
qua téi sinh khéng cao do thiét bi phan tng thudng 16n,
qua trinh d6t C, S khong déu, xudc tac bi thiéu két hodc
dot khong sach, phan xdc tac bi vé hodc kém chat lugng
van tén tai trong |6 phan (ng. Phuong thuc tai sinh Ex-situ
phuc tap va tén kém do xuc tac phai thdo d& ra ngoai, van
chuyén ra nuéc ngoai xu ly sau d6 luu tri dé st dung cho
chu ky ké ti€p (1 - 2 nam sau). Phuong thuc thué dich vu
tai sinh Ex-situ dugc nha tai sinh dam bao vé chat lugng
xuc tac trong khi In-situ lai can dén kinh nghiém van hanh
cia nha may loc dau. Trén thé giGi da sé cdc nha may chon
cach tai sinh Ex-situ néu viéc tai sinh In-situ phuc tap va
khé dam bao [4]. Xét vé kinh té, tdi sinh In-situ it tdn kém
chi phi xtr ly nhung kéo dai thoi gian ding nha may.

Quy trinh tai sinh Ex-situ gbm 5 buéc co ban: tach
loai dau bam trén xuc tac; chon loc xuc tac theo ty trong
va kich thudc; dét cdc, tai phan bé tam hoat tinh va cudi
cung la hoat hoéa xuc tac. Viéc st dung céc chat hitu co co
kha nang tao phc sé gilp tai phan bé cac tam hoat tinh.
Dién hinh 13 cong nghé REACT cta hiang Albemarles (tu
nam 2003) da phuc héi dén 90% hoat tinh so vdi xtc tac
mGi [4]. Hoat hoa la cach b6 sung nhiing thanh phan cua
xuc tac hodc dugc dua vé nhimng trang thai oxy héa khu
phu hop dé gilt hoat tinh xtc tac 6n dinh khi van hanh (vi
du sulfide hoa xuc tac hydrotreating) [4, 5].

Khi xuc tac sau téi sinh khéng con dd hoat tinh can thiét
dé tai sir dung cling thiét bi do dién tich bé mat sau khi tai
sinh con dudi 80%, kim loai nhiém vugt muc cho phép, xdc
tac sé dugc tai st dung cho cac phan tng khac cé muc dé
doi haéi it khac nghiét hon nhu: ting dung xuc tac thai dé
lam tang xuc tac bdo vé, luan chuyén xuic tac trong thiét
bi noi tiép va téi st dung cho thiét bi khac trong nha may.

Trong cac phuang an xu ly xuc tac, tai sinh xdc tac c6 thé
cho hiéu qua vé mat kinh té va méi trudng cao nhat. Tuy
nhién, khong phai xuc tac nao cling cé kha nang tai sinh va
néu co tai sinh cling chi tir 1 - 3 1an tly nguyén liéu va xdc
tac. Chi phi tai sinh lan dau thudng thap hon nhiing lan sau.
Thai gian gilta cac 1an tai sinh vao khoang trén 2 nam [6, 71.

Trong céc loai xuc tac clia cac nha may loc hoa dau
tai Viét Nam, chi c6 moét vai loai cé thé tai sinh, nhu xuc
tac FCC (tai sinh lién tuc, tai ché va cé bé sung thém xuc
tac maGi moi ngay dé bu lai su mat mat hoat tinh), xtc tac
hydrotreating, giup xt ly xang va LCO (NHT, LCO-HDT). b6
hoat tinh con lai cGia xtic tac NHT chua dugc xac dinh trong
nghién ctiu nay, tuy nhién cé thé két luan cé kha nang tai
sinh cac loai xUc tac nay can cu trén cac yéu t6 vé thanh
phan héa hoc (C, S, Na, Si, Ni, V, As, Fe) dusi ngudng cho
phép va mot s6 tinh chat vat ly it thay d6i so vai xtc tac
ma&i nhu: dién tich bé mat ctia xtc tac (209m2/g), thé tich
16 x6p (0,45ml/g) va d6 bén nén (18N/mm, Ién hon mic
thong thuong la 11) cling nhu kich thudc hat (xét ty 1&é d6
dai vién tru/dudng kinh). Béi vai xuc tac LCO-HDT do xuc
tac chua dugc thao d& dé kiém tra vé cac tinh chét trén,
do dé phucng phap hitu hiéu dé danh gia hoat tinh con
lai cGia xUc tdc hay hiéu qua clia xuc tac la can c cac thong
s6 van hanh nhu nhiét dé 16 phan (ing hay chénh léch ap
trong 1&p xuc tac. Theo bao cao tir nha may loc dau, cac
théng s6 nay hau nhu khéng thay déi tir nam 2009 - 2012.
Diéu nay cang chiing to xuc tac con tét, chua can thay thé/
thai bd hay téi sinh.

1.3. Phuong dn thu héi kim logi

Cac nha may thu héi kim loai thuong sir dung mét
trong hai phuong phap la thay nhiét hodc nhiét luyén [8].
Phuong phap thay nhiét: hoa tan kim loai bang qua trinh
chiét tach bang cac tac nhan khac nhau (acid, bazo, chat
oxy héa manh), sau d6 tuy theo néng dé kim loai chti yéu
trong mau ma kim loai c6 thé dugc tach ra 3 dang nguyén
chat hoac hop chat (oxide, mudi)... Phuong phap nhiét
luyén: s&r dung nhiét d6 d€ nung chay xuc tac (c6 thé nho
chat trg chay lam gidam nhiét dé qua trinh nung) va thay
déi d6 nhét chia xi xuc tac nén ting kim loai dugc tach ra
khoi hén hop. Nhugc diém chung ctia hau hét cac phuong
phap thu héi kim loai la viéc dung lugng I6n dung moi
hoa tan hodc tac nhan chiét tach kim loai c6 thé gay anh
hudng 16n t6i moi trudng néu khdng dugce tuan hoan lai.

V& nhém kim loai quy (nhu Pt): trén thé gidi, xuc tac cd
thé chita lugng kim loai rat nhé cling c6 thé tai sinh véi do
thu hoi Ién t6i 99,5% (vi du véi Pt 0,01% khéi lugng hodc
thap hon). Xuc tac isomer va xuc tac reforming ctia Nha
may Loc dau Dung Quat chiia Pt 0,22 - 0,29% khéi lugng
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xuc tac. Chi phi cho viéc thu héi nay cing tuong doi l6n,
vao khodng 4 - 6USD/kg (theo bao giad cia hdang UOP) tuy
thudc vao lugng tap chat BTX, thanh phan mat khinung...
Lugng Pt thu héi sau d6 dugc chuyén vé cho nha may loc
dau hodc chuyén ti€p cho nha san xuat xuc tac dé dau tu
cho dot xtc tdc méi. Thai gian thu hoi kim loai va san xuat
xuc tdc mdi kha lau (6 - 9 thang) do dé cac nha may loc
dau thudng di thué Pt dé dat san xuat xdc tac mai trong
khi cho dai.

Vé nhom xuc tac chda kim loai mau Ni, Co, Mo, W, V,
Cu: xuc tac phai c6 ham lugng kim loai d0 mang lai Igi ich
kinh t& dé thu héi (trén 5% khéi lugng). Ham lugng nay c6
thé dao ddng tang hodc gidm phu thudc vao gia kim loai
cla ting thai diém hay loi nhuan thu vé. Cac loai xtc tac
ctia Nha may Loc dau Dung Quat va Nha may Bam Phu
My déu chiia thanh phan kim loai nay d0 I6n dé c6 gia tri,
tuy nhién do viéc thai ra rai rac nén viéc thu gom rat kho
khan néu phai luu kho xuc tac trong thoi gian dai (6 - 12
thang trg 1én).

Vé xuc tac chtta nhédm kim loai Zn, Ti, Fe: kim loai c6
thé thu héi néu khéi lugng da I6n va thanh phan kim loai
trong xuc tac thai rat cao. Tuy nhién, do gia cac kim loai
nay rat thap, hodc cong nghé it phé bién nén cac nha thu
hoi thudng tinh phi x{ ly cho viéc tai ché xuc tac thai loai
nay. Gia xut ly rat khac nhau tuy thudc vao quy dinh méi
trudng & moi nudc dat day chuyén thu héi kim loai.

Vé xuc tac chiia kim loai Al: céc xuc tac hién dai da s
dugc tong hop trén chat nén la ALO, do d6 cac qua trinh
thu héi kim loai sé tan dung Al con lai sau khi tach cac kim
loai c6 gia tri trudc. Hon hop chiia nhiéu Al con lai sé dugc
tan dung lam ra cac sdn pham vat liéu chiu Itra nhu: gach,
gém thay tinh, bot mai.

1.4. Phuong dn tdi ché vét liéu xdy dung

Trén thé giGi nganh céng nghiép xi mang ngoai viéc
san xudt xi mang con cé mot vai tro rat thiét thuc la gitp
x{r ly 6 nhiém méi trudng. Cac loai chat thai co thé viua
la nguyén liéu (chua Ca, Al, Si, Fe) viia la ngudn cung cap
nhién liéu. Do dé xuc tac thai c6 thanh phan chinh chia
mot trong cac hgp chat CaO, AI203, SiO,, Fe,0, mac du
chua nhiéu tap chat C, S déu c6 thé dugc dua vao 1o dét xi
mang tan dung lam nguyén liéu cho qua trinh san xuat xi
mang, vai diéu kién cac phat thai dam bao dugc xtr ly an
toan méi trudng (theo Céng ty Xi mang Vincent).

Xuc tac FCC c6 thé tron vai vat liéu thd dén 6%, con lai
75% da voi va 19% khoang sét dé san xuat xi mang Portland
[9]. Néu xtic tac chira Al O, va SiO, vé dinh hinh, c& hat nho
min khi pha trén c6 thé lam tang hoat tinh pozzolan va
tang cudng do cua vita hay bé tdng, dong vai tro phu gia
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khoang hoat tinh [10]. Xuc tac FCC rat tiém nang s dung
vdi vai trd nay, ngoai ra con c6 thé pha trén véi cot liéu dé
tao gach khéng nung (con goi la gach xi mang cét liéu). Cac
xUc tac hap phu thai c6 ¢ hat I6n hon néu dat tiéu chuén
chat lugng clia c6t liéu bé tdng cb thé dugc tan dung thay
cho d4 cét liéu néu thir nghiém dugc thanh céng.

1.5. Phuong dn chén ldp

Day la phuong an cudi cung can thuc hién khi cac
phuang an tan thu gia tri ctia chat thai khong kha thi.
Thong thudng trudc khi chén I&p, xudc tac thai phai dugc
xUr ly d€ dam bao khoéng ro ri doc té ra moi trusng. C6 hai
phuaong phéap chinh dé gidm d6 ro ri la xt ly nhiét va xu ly
dong ran déng khai chat thai [3]. Trudc tién, khi 4p dung
nung chdy xuc tac & nhiét dé cao, khoang chat cé thé lién
két vai kim loai doc va chuyén thanh dang rat kho ro ri. Déi
vdi cac kim loai tinh doc cao, phuong phép dung xi mang
c6 thé cd 1ap rat t6t hodc co thé tron xuc tac thai sau khi
dét C, S vdi xi 16 (giau Cao, SiO,) dé déng ran. Ngoai ra ¢
thé tron vai dat sét dé tao gach hay déng khaéi cé lap déc
t6. Chat ran con lai sau khi xtr ly sé dugc chén lap tai bai
theo dung tiéu chuén thiét k& quy dinh.

2. Panh gia tinh kinh té cia cac phuong an xi ly
2.1. Gid thiét va phuong phdp tinh todn

Coéng thuc tinh chung nhu sau:

Gia tri kinh t& = Gia tri con lai clia xdc tac thai - Chi phi
van chuyén - Chi phi thao d&/bao bi - Chi phi xt ly (thu héi
kim loai hodc tdi sinh) - Cac chi phi khac.

2.1.1. Phuong dn tdi sinh

Gia thiét ty lé thai gian séng cla xuc tac téi sinh so voi
xuc tdc mdéi la 70% (gid tri trung binh cla khodng gid tri tu
50-90%) [11].

Lugng xuc tac c6 kha ndng tai sinh = Téng khéi lugng
xuc tac trong thiét bi.

Gid xuc tac tai sinh trén thi trudng = 50% gia xic tdc mdi.

Gia xuc tac NHT va LCO-HDT mdi: 18.000USD/tan (gia
st gia gan nhu nhau).

Gia bao bi (cho chat tha nguy hai): 28USD/thuing
(thung thép 200 lit).

Gia thué bdo quan xuc tac: 22USD/tan/thang (theo
bao gid ctia Porocel Singapore).

Chi phi dich vu téi sinh cho 1 tan xuc tac (theo Porocel
Singapore): khoang 5 - 7USD.

Cac tinh toan:
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Do cé cac phuong an thuc hién viéc mua ban khac nhau nén
6 thé tinh toan dua trén chi phi nha may loc dau phai bo ra dé
thay thé xuc tac gitra trudng hgp mua xdc tadc méi toan bo véi cac
truong hgp sau:

- Trudng hgp tai sinh In-situ: xdc tac dugc tai sinh In-situ, do
Nha may Loc dau Dung Quat tu thuc hién. Trudng hgp nay nha
may khong ton chi phi mua xuc tac thay thé;

- Trudng hgp tai sinh Ex-situ & Sell: xtc tadc dugc tai sinh Ex-
situ va c6 thé dugc ban ngay cho nha tai sinh: gia tri tan thu cda
xuc tac thai dugc tinh bang 1/3 Igi nhuan cta céng ty dich vu tai
sinh, tuy nhién nha may sé tén chi phi mua xuic tac mai dé thay thé;

- Trudng hgp tai sinh Ex-situ & Reuse: xuc tac dugc tai sinh
Ex-situ va dugc bao quan tai kho cla nha tai sinh trong 2 nam va
sé quay lai nha may loc dau tai st dung cho lan thay thé ti€p theo.
So vdi trudng hgp 2, theo cach nay nha may sé ton thém chi phi
van chuyén chiéu vé va thué bao quan xuc tac, tuy nhién nha may
sé& khong phai bo ra chi phi mua xtc tdc méi trong vong ddi tiép
theo (sau 2 nam).

Chon trudng hgp mua 100% xuc tac mdi la géc hay “Base case”
dé so sanh vdi cac phuong an con lai. Chénh léch vé téng cac chi
phi bé ra gilta cdc phuong an tai sinh v&i Base case dugc xem nhu
Igi ich ctia phuong én tai sinh. Hinh 1 thé hién su so sanh gilra cac
phucong an trén cho thdy néu tai sinh In-situ nha may c6 thé tiét
kiém dugc hon mot nira so véi viéc mua xuc tac méi.

2.1.2. Phuong dn thu héi kim loai Pt

Lgi ich thu héi Pt dugc tinh theo céng thirc sau:

Lgi ich thu héi = Gia tri Pt thu héi dugc - Chi phi dich vu thu
hoi Pt - Chi phi dong g6i van chuyén - Chi phi thué Pt dé quay
vong mua xuc tac mdi

Chi phi thué Pt d€ quay vong mua xUc tac méi dugc tinh trong
9 thang vai phi 6%/ndam (theo Mitsubishi Cooporation). Phi dich vu
thu béi thudng vao khoang 4 - 6USD/kg (theo UOP) tlly thudc vao
lugng tap chat BTX, thanh phan mat khinung...
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2.1.3. Phuong dn thu héi kim logi mau

Lgi nhuan thu vé tu viéc thu hoi kim loai phu
thudc phan 16n vao gia kim loai va chi phi van
chuyén. D8i v6i Nha may Loc dau Dung Quat va
Nha may Dam Phu My, cac xdc tac cd thé dugc thu
hoi kim loai chia lugng 1én Ni, Mo va Cu.

Gia tri xUc tac thai c6 thé cao hon néu thanh
phan kim loai c6 gia tri thu héi trong xuc tac cang
cao, hodc kha nang tach chiét dé dang hon. Kha
nang tach chiét con phu thudc vao cong nghé clia
nha thu hoi kim loai. Do d6 méi nha thu héi cling
c6 thé dé xuat gia khac nhau. Gia tri ban ra clia xuc
tac thai chira cac kim loai cé gid tri nhu Ni, Mo, Cu,
Zn... dugc tinh bang gia tri kim loai trong xtc tac
nhan vdéi ty [& gia ban thuong lugng véi nha thu hoi
kim loai. Ty 1& gia ban trong tinh toan nay chiém
khodng 10 - 25% gia tri kim loai trong nguyén mau,
da bao gém chi phi van chuyén (tham khao gia
mua xuc tac thai cia Joint Hand Company).

2.1.4. Phuong dn lam vat liéu xdy dung

Phuong an lam vat liéu xay dung cho lgi ich
kha thap. Déi véi viéc san xuat bé tong, chi phi
xU ly va van chuyén chiém ty trong rat 16n va phu
thudc nhiéu vao viéc can phai xt ly xic tac & muc
d6 nao trudce khi dua vao tai ché.

2.1.5. Phuong dn chén ldp

Gia dich vu thué xt ly chén lap ctia cac nha
may ché bién dau khi kha cao, bao gém chi phi
nung loai bo chat doc hai va chi phi chén tai bai. Gia
dich vu xt ly chat thai ctia Nha may Loc dau Dung
Quat va Nha may Dam Phu My véi cong ty xtr ly dia
phuaong hién tai c6 thé [én téi 5 triéu dong/tan.

2.2. Két qua ddnh gid tinh kinh té

Phuong an xt ly xuc tac thai dugc tinh toan
cho 1 tan xdc tac thai cac loai dugc néu tai Bang 1
va 2.Trong dé gia tri kinh té thu vé qua cac phuang
an tai sinh, thu héi kim loai va tai ché vat liéu xay
dung dugc so sanh vai chi phi nha may phai bé ra
néu thué céng ty méi trudng thu gom dé xut ly va
chon l8p. So sénh Igiich cac phuong én, Bang 1va 2
thé hién gia tri c6 thé tdn dung 1 tan xuc tac. Trong
d6 cac gid tri in dam la gia tri 16n nhat cda xuc tac
tuong Uing véi phuong én xt ly t6i uu nhat.

3. Két luan va kién nghi

Véi Nha may Loc dau Dung Quat, két qua
phan tich va tim hiéu théng s6 cong nghé va kinh
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Bding 1. So sdnh tinh kinh té cdc phuong dn xi Iy khd thi cho Nha mdy Loc ddu Dung Qudt

Gia tri tan dung 1 tan xuc tac thai (Nghin déng)

Xiic tac Thanh phan Phuong an tai sinh Thuhdikimloai = 12 chévatlieu  Thuéxd
chinh xay dung ly
In-situ Ex-situ, = Ex-situ, Pt Mo, Ni, = San xuat & tong
dunglai = ban lai Co,Cu  ximang

Reforming Pt/ALLO, 2.851.498 44 -2.150 -
Isomer hoa Pt/ALO, 2.298.723 44 -2.150 -
NHT CoMo/AlLO;  624.977 160.231  20.964 9.408 -2.150 -5.000
LCO-HDT NiMo/Al,O;  704.689 236.608 36.030 16.023 -2.150 -5.000
Methane hoa (ISOM) Ni/Al,O, 5.425 -2.150

Hap thu (PRU) Cuzn/Al,0, 10.351 -2.150 -5.000
Xuc téc SRU TiO, -2.150 -5.000
Xuc tac hdp thu S (ISOM) ZnO -2.150  -5.000
Cac chat hdp phu khac 44 -2.150 -5.000
Carbon hoat tinh (ARU) C -5.000

Bding 2. So sdnh lgi ich kinh té cdc phuong dn xit Iy khd thi cho Nha mdy Bam Phi My
Loi nhuan 1 tan )‘(dc tac thai Thanh phan Thu héi San xuat Cétliéu Thué xirly
(Nghin dong) chinh kim loai xi mang bé tong

Chuyén héa CO nhiét dé thap Cu/AlLO, -2.150 -10.000
LSK 1.003 -2.150 -10.000
LK821-2 14.135 -2.150 -10.000
Hydro hoa (TK-250) CoMo/AlLO, 13.518 -2.150 -10.000
Reforming so cap (RK-201, RK-211, R67-7H) Ni/Al,O, 6.057 -2.150 -10.000
Methane héa (PK-7R) Ni/Al,O, 16.609 -2.150 -10.000
Hap thu luu huynh (HTZ3) Zno 888 -2.150 -10.000
Reforming thu cap (RKS-2-7H) Ni/Al,O,

RKS-2-7H 1.887 -2.150 -10.000
RKS-2P -2.150 -10.000
Chuyén héa CO nhiét d6 cao (SK-201) Fe,O, 44 -2.150 -10.000
T8ng hop NH; (KM1, KM1R) Fe,0, 44 -2.150 -10.000

nghiém clia nha cung cap xuc tac cho thay moét sé loai xuc
tac va da s6 cac chat hap phu cda nha may c6 thé 1a chat
thai nguy hi€ém tuy nhién viéc xac dinh tinh nguy hai cu
thé cho tling loai chat thai can dugc tién hanh cin than
ngay khi xuc tac dugc thao dé. Cac phuong an xa ly téi uu
cho tiing loai xuc tac nhu sau:

+ Xuc tac xtr ly naphtha NHT (va LCO-HDT) ¢6 kha
nang tai sinh. Phuong an tai sinh tai ché mang lai lgi nhuan
I6n nhat mac du c6 thé rui ro vé van hanh va chéat lugng
xuc tac sau tai sinh, phuong én nay cho lgi ich cao nhat
trong toan thai gian séng cla xuc tac (gia st 3 vong tai
sinh) khoang 625 triéu dong/tan NHT va 705 triéu dong/
tan LCO-HDT (Bang 1);

+ C&c xuc tac ISOM va CCR chiia thanh phan Pt (0,23
- 0,29%): viéc thu hoi kim loai Pt la phuong an duy nhat,
gilp thu lai gan 90% gia tri Pt trong xuc tac ban dau,
tuong ung khoédng 2,30 - 2,85 ty déng/tan, téng cong vao
khoang 232 ty dong cho Nha may Loc dau Dung Quat;

+ Cac xuc tac methane hda cda ISOM (chua Ni) va
chat hap thu clia phan xuéng PRU (chira Cu) can xt ly thu
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héi kim loai Niva Cu do lgi ich kinh té thu héi tir 5 - 10 triéu
doéng/tan (Bang 1).

+ Xuctachapthu S ctalSOM (chia Zn) khong kha thi
dé thu héi kim loai & nudc ngoai do khéi lugng kim loai va
gia tri kim loai Zn thap do d6 c6 thé xem xét lam c6t liéu
bé téng;

+ Xdc tac thu hoi luu huynh (SRU) chifa phan 16n TiO,
chua c6 huéng xt ly t6i uu ngoai kha nang lam cét liéu bé
téng do dé can thiét phai nghién cttu kha néng tan dung
vat liéu nay & Viét Nam;

+ Cac chat hap phu con lai ctia nha may chia nhiéu
thanh phan Al, Si, Fe c6 thé dung lam nguyén liéu cho san
xudt xi mang.

Véi Nha may BDam Phu My, c6 3 loai (xtc tac hydro héa,
h&p thu S va chuyén hoéa CO nhiét dé thap) la chat thai
nguy hai do gay ro ri kim loai (Co, Zn) ra méi trudng néu
chén lap truc tiép vao dat. Phuong an dugc lua chon ap
dung cho 6 loai xtc tac (chira Ni, Mo, Cu, Zn) la thu hoi kim
loai s& mang lai gid tri thu héi tir 1 - 16 triéu déng/tan tuy
loai va 2 loai (xdc tac téng hgp amoniac va xdc tac chuyén
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héa CO nhiét do cao chia chd yéu sat oxide) lam nguyén
liéu sén xuat xi mang. Phuong an thué x ly chén lap chua
phu hgp vé mét kinh té va moi trudng cho cac xuc tac nha
may nay.
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Cost-effective pathway for spent catalyst recyle at Dung Quat
refinery and Phu My fertilizer plant

Summary
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As the number of refineries and petrochemical plants grows in Vietnam, the amount of spent catalysts and waste
material is also increasing sharply. Specifically, more than 500 tons of 8 different types of spent catalysts at Phu My
Fertilizer Plant and approximately 6,000 tons of 9 types of catalysts and 6 types of adsorbents at Dung Quat Refinery
are disposed each year. Despite their value, most of these spent catalysts have so far been disposed of by burying in
landfills. In this paper, the authors, on the basis of reviewing the different methods of spent catalyst treatment in the
world and catalyst assessment in the laboratory, recommend the most suitable method for treatment of each spent
catalyst of Phu My Fertilizer Plant and Dung Quat refinery in terms of technical and economic aspects.

Key words: Spent catalyst, regeneration, recycle, land-fill, hazardous waste.
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