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Tom tat

Acid terephthalic (TA) la nguyén liéu chinh sdn xudt polyester, dugc chia thanh 2 logi: logi tinh ché (PTA) va logi chdt lugng trung
binh (QTA). Vé co bdn, céng nghé sdn xudt PTA va QTA khd tuong dong va chdt luong khong khdc biét nhiéu. Tuy nhién, céng nghé sdn
xudt QTA gidm bt mét sé cong doan (tinh ché sdn phdim) so véi céng nghé sén xudt PTA nén c6 gid thanh thép hon. Do d6, viéc thay
thé mét phdn hodc hoan toan PTA bdng QTA sé gitip gidm chi phi nguyén liéu sdn xudt polyester va ting lgi nhudn sdn xudt xo sgi. Bai
bdo gidi thiéu cong nghé san xudt xo sgi, cdc thong tin vé thi trudng ctia PTA va QTA, su khdc nhau vé céng nghé sdn xudt, tinh chdt cia
PTA va QTA. Trén ca sé d6, nhom tdc gid phdn tich cdc dnh hudng ciia tinh chdt TA Ién qud trinh téng hop polyester nhdm ddnh gid khd

ndng sir dung QTA dé thay thé PTA cho cdc nha mdy sén xudt xo sgi tai Viét Nam.

Tir khéa: QTA, PTA, sdn xudt xo soi.
1. Gii thiéu

Céc phan xuéng cdng nghé chinh trong nha may san
xudt polyester gbm: phan xudng tring ngung (polycon),
phan xudng xo ngan (PSF), phan xudng soi filament va cac
phan xudng phu trg (Hinh 1).

Phan xuéng trung ngung (phan xuéng Poly) thuc hién
chuyén héa héa hoc tur 2 loai nguyén liéu ban dau la acid
da chuic PTA (acid terephthalic tinh khiét - dang ran) va rugu
da chic MEG (mono ethylene glycol - dang I6ng) thanh
polyester dang melt Idng dudi tdc dung cla xuc tac theo
phuaong trinh phan tng sau:
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Polyester melt dugc tao ra lién tuc ti cadc phan Ung ester
hda, trung ngung sa bd va trung ngung sau, sau dé dugc
cung cap cho cac phan xudng san xudt san pham (chip, xo
PSF, soi filament). Cac sdn pham nay sé dugc chia trong cac
kho chura riéng biét. Ngoai ra, dé phuc vu cho phan xudéng
céng nghé con c6 phan xuéng phu trg, bao gébm cac hé
théng: dau gia nhiét, nudc lam mat, N,, khi diéu khién va khi
bdo tri, xt ly nudc, dién va xd ly nudc thai.

Theo thong ké&, 99% san lugng acid terephthalic
trén thé gidi dugc dung trong céng nghiép san xuat
polyester. Trung Quéc la thi trudng tiéu thu acid
terephthalic (TA) I6n nhat thé gidi (chiém 52%). Trung
Quéc cling la nudc c6 cong sudt san xuat TA I6n nhat
thé gidi (chiém 39%). Ngoai ra con co cac nha san xuat
I&6n khac nhu Han Quéc, Dai Loan, Thai Lan.

QTA (qualified terephthalic acid), c6 thé st dung
lam nguyén liéu san xuat polyester, tuy nhién lugng
tiéu thu khong dang ké (chi chiém khoang 3% so vGi
PTA.

Tai Viét Nam, PTA dugc ting dung chu yéu trong
c6ng nghiép san xuat polyester, do d6 phu thuéc vao
ké hoach m& réng cong sudt ctia Formosa (xo sgi va
nhya) va tinh hinh hoat dong clia Céng ty CP Hda

Day chuyén Kho chura
> sanxudt > 5t Chip
PTA Chip '
VIEG Phan xuéng Phan xuéng Kho chiia
Poly PSF X6 ngan PSF
Phan xudng Kho chia
—" Filament sgi Filament

Hinh 1. S0 d6 khdi cong nghé nha mdy sdn xudt xa sgi dién hinh
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dau va Xo sgi Dau khi (PVTEX). Do chua cé du an xay
dung nha may san xuat PTA dén nam 2025, thi trudng
trong nudc ludn trong tinh trang thi€u hut nguén cung,
khoang 400 nghin tan/ndm (udc tinh khi PVTEX hoat
dong 100% céng suat). Thi trudng muc tiéu cda dy an doi
véi thi truong trong nudc dugc udc tinh trén co s& cung
cap toan bd nguyén liéu cho PVTEX va Formosa, tuong
duang 400 nghin tdn/nam ti nam 2020. Cac nha may
san xuat xo sai ¢ Viét Nam cha yéu nhap PTA ti Thai Lan,
Han Quéc va Singapore vdi gia trung binh 1.122USD/tan
trong 3 nam qua.

Trong trudng hgp cac nha may san xuat xa sgi tai Viét
Nam thay thé mét phan hodc hoan toan PTA bang QTA,
QTA c6 thé dugc cung cdp bdi Samnam Petrochemical
Co., Ltd (Han Quéc). Pay la lién doanh clia Samyang
Holdings (40%), Mitsubishi Chemical Co. (40%) va GS
Caltex Co. (20%) véi t6ng cong suat thiét ké 1,8 triéu tan
acid terephthalic/nam, trong d6 c6 1,5 triéu tan QTA/nam.

Loi nhuan vs. Ty & QTA/PTA

29000
2 8000
3 7000
2 6000
< 5000
T 4000
< 3000
5. 2000
O

= 1000

0
0% 20% 40% 60%
Ty 18 QTA/PTA

80% 100%

=p=Kichbanthdp —e—Kichbidncao

Hinh 2. Lgi nhudn khi thay PTA béang QTA vdi cdc ty I khdc nhau

Gia gitta PTA cao hon QTA khoang 10 - 20USD/tan, do do
khi thay thé mét phan hodc toan bd PTA bang QTA sé
mang lai hiéu qua kinh té r6 rét (Hinh 2).

Nhu vay, Igi nhuan clia du an cang tang khi ty 1é thay
thé cang cao. Tuy nhién, véi méi d6i tuong cu thé thi ty 1é
thay thé thudng bi gidi han bai cac yéu té ndi tai do thiét
ké ban dau cling nhu nang luc quan ly va van hanh.

2. Céng nghé san xuat PTA va QTA

Coéng nghé san xuat QTA ra ddi sau cong nghé san
xudt PTA. Cac nha mdy san xuat QTA dugc cai hoan tir nha
may san xuat PTA, chi c6 mét s6 it la xay dung mdi, diéu
nay cho thay 2 cdng nghé nay kha tuong déng va chi khac
nhau & mot s6 céng doan nho.

2.1. Céng nghé san xudt PTA

So d6 khéi qua trinh san xuat PTA [1] nhu Hinh 3.

P-Xylene, xuc tac va dung moéi dugc tron déu sau do
nap vao cong doan phan Ung. Tai cong doan phan Ung,
khong khi dugc nap vao dé thuc hién phan tng oxy héa
p-Xylene tao acid terephthalic theo phan ung sau [1]:
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Hinh 3. Sodd cdng nghé sdn xudt PTA
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Khong khi
P-Xylene A Cong doan Céng doan A - -
Xuc tac » 09002y "bhin ing ——» Phan ting —> CZTg {J’ol;:an > CP‘;r]g do — cong fﬁ M5 QqrA
Dung moi réon tho tinh ét tin an tac Say kho
Hinh 4. So d6 khdi sdn xudt QTA
Bdng 1. Chitiéu ky thudt cia PTA va QTA
- . Gia tri
Chi tiéu Pon vi PTA QTA
Ngoai quan - Bot trdng Bot trdng
Chi s6 acid mg KOH/g 675+ 2 675+ 2
Pomaub - <1,2 <3,0
4-CBA ppm <25 <300
Acid p-Toluic ppm <200 <30
Kim loai (Co, Mn, Fe, Na) ppm <5 <5
Kich thudc hat trung binh pum 130+ 30 110+ 20
D6 4m %kl <0,
Acid acetic %kl - <0,1
D6 6n dinh nhiét, 250°C T400 % >97 > 97
Do déng nhat trong kiém, T400 % >97 >97
H6n hop dugc dua qua két tinh va phan tach, say + QTA: 4-CBA va acid acetic.
kho dé thu TA thé. TA thé sau dé duoc hoa tan va dua . s s
A . . - Ham lugng cac kim loai bang nhau;
sang cong doan hydro héa dé chuyén 4-CBA (4-carboxy
benzaldehyde) thanh p-Toluic (p-TL), sau d6 giam cac hgp + Do mau b ctia PTA (0,5 - 1) tét hon QTA (2 - 3). Nhin
chat gay mau. chung, PTA va QTA c6 mau vang do qua trinh oxy hoa, mét

s6 hop chat gdy mau nhu 4-CBA va céc hgp chat nhan

4-CBA+2H, —» p-TL+H.O .
2 2 benzene khac;

Sau khi hydro héa, hén hgp dugc két tinh, sdy kho dé

) + QTA c6 d6 6n dinh nhiét t6t han PTA. Tién hanh gia
tao PTA tinh khiét.

nhiét & 250°C va 300°C r6i do do dong nhat cho thay:
2.2, Céng nghé san xudt QTA

Nhiét dé QTA PTA
PN A2 w N 250°C 98-98,5 97 -98
So d6 cong nghé sdn xuat QTA nhu Hinh 4 [1]. 300°C 93-95 92-95

Céng nghé san xuat QTA bd sung mot thiét bi phan
Ung tinh va bo di nhiéu cong doan phia sau. Cdng nghé
san xuat QTA giam di mot nira sé cong doan so véi cong
nghé san xuat PTA.

Tinh chat vat ly ctia QTA va PTA c¢6 mét s6 diém khac
biét do quy trinh san xuat khac nhau, d, clia QTA la 65 - 85
va PTA la 80 - 120. Kich thudc hat d; c6 thé thay d6i tuy
vao nha cung cap;

2.3. Chdt luong PTA va QTA y
ong vaQ + Toc dd qua trinh ester hoa khi st dung QTA nhanh

Chat lugng thudng gap cla PTA va QTA dugc trinh hon so véi PTA.

bay trong Bang 1 [2].
Y J 9102l 2.4. Chdt lugng melt polymer khi sit dung PTA va QTA

Dua trén s8 liéu & Bang 1, c6 thé dua ra mot s6 nhan
xét vé tinh chat cGa PTA va QTA nhu sau: Chat lugng melt polymer khi st dung QTA va PTA &
muc 100% dugc 18y lam co s& dé so sanh va danh gia.
Cac s6 liéu so sanh dugc ldy tu Mitsubishi Chemical
Corporation (MCC). Chat lugng san pham Polyethylene
- Thanh phan khong tinh khiét gom: terephthalate (PET) khi st dung QTA va PTA dugc thé hién
trong Bang 2 [2].

- Téng ham lugng tap chat (4-CBA p-TL) gan nhu
bang nhau nhung ham luong tap chat khac nhau;

+ PTA: p-TL va hoi nudc (d6 am);
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Bding 2. So sdnh mdt sd'tinh chdt khi st dung QTA va PTA

e . , , So sanh
T Chi tiéu ky thuat Anh huéng QTA PTA
1 D6 6n dinh chat luong Khéng cé sy khac biét gitta QTA va PTA
Mau ctia polymer Chét lugng s&n pham Tét Tét
Mau cta filament va xo PSF Tét Tét
Tinh chat nguyén liéu Nap liéu bang silo, thay luc T6t T6t
Tinh chat dich paste Chuén bi nguyén liéu va ester héa T6t T6t
Nguyén liéu khac Van hanh, hiéu suat, chat lugng Tét T6t
D6 mau
) Diéu kién binh thudng Chénh léch d& mau b (100% QTA) Trung binh T6t
Dicu chinh mau ﬁha?,nshle’jlét:;CQb%it khi b6 sung chat diéu chinh Tét Tét
Loc polymer cugi Trung binh - T6t Tét
Loc spin-pack Trung binh - T6t Tot
3 Dac tinh phun soi Chat lugng xo, soi T6t T6t
Kéo sgi manh T6t Tét
Kéo sai téc d6 cao Tét Tét

Theo kinh nghiém cla cac nha may trén thé gidi, anh
hudng chinh ctia QTA [én chat lugng sdn pham la d6 mau
b va thdi gian hoat déng cta bd loc. Bén canh d6, mét
s6 anh huéng khac can quan tam nhu: tang tinh an mon
khi s&r dung QTA; tang COD trong dong nudc thai; khac
biét trong su phan tan xuc tac va ham lugng DEG trong
polymer.

3. Anh huéng ciia cac tinh chat acid terephthalic 1én
qua trinh téng hgp polyester

Tiéu chudn ky thuat cda PTA tuan theo yéu ciu ky
thuat chung (Bang 1). Cac tap chat nhu nudc, kim loai, tro,
4-CBA, acid p-Toluic anh hudng rat I6n dén chat lugng cla
melt va viéc van hanh cac phan xudng phia sau.

3.1. Chi sé acid

Vé co ban, chi sé acid sé dai dién cho d6 tinh khiét cia
PTA. Néu chi s6 acid cao hon tiéu chudn binh thudng thi
mau PTA c6 chiia nhiéu hgp chat acid hon. Cac hop chat
acid chinh trong PTA bao gém acid acetic, acid p-Toluic
va 4-CBA. Cac tap chat nay anh hudng truc tiép lén hoat
déng cta phan xudng Polycon va chat lugng san pham
nhu: dé nhét ndi tai (IV), d6 mau b va sau dé anh hudng
truc ti€p dén cac phan xudng phia sau.

3.2.Tro

Tro trong PTA la cac hgp chét vo co kim loai khéng
chay con lai trong qua trinh san xuat PTA. VGi phan xudng
Polycon, ham lugng tro 16n sé anh hudng dén hoat déng
cta loc melt cudi (non stop filter) cu thé 1a nhanh ban loc
va lam gidm thdgi gian hoat dong cta loc. Ham lugng tro
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cao gay anh huéng dén day chuyén kéo sgi phia sau. Tro
nhiéu gay tat dia phun (spinneret) lam tang chi phi van
hanh va bao tri thiét bi. Vi vay, ham lugng tro trong nguyén
lieu phai & muc thap. Bén canh do, tro con c6 thé xuat hién
trong xuc tac antimon, do vay can chu y dén ham lugng
tro va cdc ham lugng kim loai trong xuc tac st dung.

3.3. Sdt va cdc kim loai ndng

Ham lugng sat va cac kim loai nang trong PTA anh
hudng rat I6n dén hoat déng cla phan xudng Polycon.
Su xudt hién cua sat va cac kim loai nang sé lam tang cac
phan (ing phan hay (degradation reaction) melt, tang téc
dé phén dng ngugc va thac ddy cac phan tng cat mach.
Két qua lam gidm dé nhdét noi tai, tang san pham phu
khéng mong muén, @6 mau b ting nhe va chat lugng
melt bi anh hudng I6n.

3.4. 4-Carboxy benzaldehyde (4-CBA)

4-CBA la mét hgp chat aldehyde, céng thic phan ti
4-CBA HOOC-CH,-CHO. Phan ttr 4-CBA c6 tac dung ngan
can su phat trién mach polymer. Vi vay, ham lugng 4-CBA
[6n thi dé nhét noi tai sé giam.

Dong thai, 4-CBA la yéu t6 chinh gdy mau vang cla
nguyén liéu va melt.

Ham lugng 4-CBA cao sé anh hudng truc tiép dén do
mau b va do nhét noi tai ctia san phdm. Anh hudng cla
4-CBA |én d6 mau b ctia melt dugc thé hién & Hinh 5 [3].

Khi ham lugng 4-CBA tang tir 25ppm |én dén 100ppm
thi d6 mau b sé tang tir 2,66 1én 3,11 (chénh léch 0,45 don
vi) va c6 xu hudng tuyén tinh.
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Hinh 7. Anh huéng d6 mau b cia PTA lén d6 mau b cia PET

3.5. Nudc

Nudc c6 trong PTA la do qua trinh san xuéat, van
chuyén va tén trit. Ham lugng nuéc cao sé lam tang kha
nang két tu PTA va anh hudng dén hé thong nap liéu, hé
théng van chuyén va dan dén van hanh khéng 6n dinh.

Ham lugng nudc cao con anh hudng dén ty 1é mol
MEG/PTA trong dich paste gdy mat can bang trong hé
théng va lam anh hudng dén van hanh nha may. Vi vay,
can phai diéu chinh ty 1& mol dé dam bao can bang va du
luong PTA, MEG thuc té.

3.6. Acid p-Toluic

Acid p-Toluic la sdn phadm trung gian cla qua trinh
oxy hoéa paraxylene va trong nguyén liéu paraxylene ra tu
nha mdy loc héa dau, c6 cong thiic cau tao la H,C-CH,-
COOH. Trong qua trinh san xuat PTA, acid p-Toluic sinh ra
tu qua trinh hydro hoa 4-CBA.

Acid p-Toluic hoa tan trong nudc va la mét hop chat
don nhom —COOH cé kha nang tham gia phan Ging ngat
mach polyester.

Khi ham lugng acid p-Toluic cao thi d6 nhét ndi tai
clia melt giam. Anh huéng cda acid p-Toluic 1én d6 nhét
noi tai dugc thé hién & Hinh 6 [3].

Khi chay nha may & ché do sao cho dé nhét néi tai
la 0,68 thi anh hudng cla p-Toluic v&i ham lugng dudi
500ppm kha nho. Nong dd 16n han 500ppm thi anh
hudng lén d6 nhét noi tai bat dau tang nhanh.

3.7. Mau

D6 mau b ctia PTA anh hudng truc tiép lén dé mau b
clia melt. Piém khac biét gay anh hudng lén chat lugng
melt gom dé mau b nguyén liéu, phu gia, lugng xdc tac st
dung, cdng nghé san xuat va diéu kién van hanh.

DS mau b clia PTA duang cé nghia la PTA vang, ngugc
lai la PTA xanh (blue). Mau b la mét trong nhiing chi s6
co ban danh gia chat lugng san pham va phéan anh ham

Bding 3. Anh hudng kich thudc hat lén cong nghé polyester

Théng sé/chi tiéu

Tiéu thu nang lugng cho hé théng nap
Kha nang hoa tron véi MEG
Do nhét dich paste
T6c @6 phan tng ester hoa
Ty trong cla dich paste
Nhém carboxyl cudi trong san phdm (end COOH group) (¥)
Thai gian phan tng
Do nhét ndi tai (*)
(*): Xét trong diéu kién khong thay ddi cdc thong s6' céng nghé

PTA
Kich thuéc hat nhé Kich thudc hat I6n
Cao Thap
Cao Théap
Cao Thap
Cao Thap
Cao Thap
Thap Cao
Cao Thap
Thap Cao
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Bding 4. Ham lugng 4-CBA khi phdi tron QTA & cdc ty Ié khdc nhau

Théng s6 Pon vi
Ty 16 QTA % 0 5
4-CBA trong QTA ppm 300 300
Ty & PTA % 100 95
4-CBA trong PTA ppm 25 25
4-CBA sau khi phéi tron ppm 25 38,75

*: S0 liéu dugc Idy theo Bang 1

luong cac hop chat da vong tham nhu: anthraquinone va
fluorene ketone trong PTA.

Anh hudng d6 mau b cta PTA Ién d6 mau b ctia PET
dugc thé hién nhu Hinh 7 [3].

Mo&i quan hé clia PET b* va PTA b* dugc dac trung
bang dudng bac 2 va c6 xu hudng tuyén tinh khi mau PTA
b* 16n hon 1,5 don vi.

3.8. Kich thu'éc hat

Kich thudc hat PTA anh hudng rat I6n dén hoat dong
clia qua trinh san xuat polyester (Bang 3) [2, 4].

Kich thuéc hat anh hudng rat I6n dén van hanh cua
nha may san xuat polyester. Vi vdy, trong qua trinh van
hanh can han ché viéc thay déi kich thudc hat PTA (thay
d6i nha cung cap) hodc phai sdn sang thay déi théong s
van hanh khi 16 hang PTA c6 kich thudc hat thay d6i.

4. Panh gia kha nang st dung QTA cho Nha may san
Xuat xo sgi polyester Dinh Vii

4.1. Mét s6 dnh huéng c6 thé c6 ciia QTA Ién chédt lugng
melt va cong nghé

4.1.1. Hé théng nap nguyén liéu QTA/PTA, dich paste va
théng s6 céng nghé

Trudc day, kich thudc hat ctia QTA nhé han nhiéu so
v6i PTA nén anh huéng cua kich thudc hat khi tron QTA/
PTA rat I16n. Hién nay, cac nha san xudt QTA da thay ddi
c6ng nghé két tinh nén gidm dang ké su chénh léch vé
kich thudc hat gitra QTA va PTA. Kich thudc hat trung binh
cuia QTA hién nay la 110 £ 20 va PTA la 130 + 20 (su khac
biét khéng I6n).

Pé tranh cac anh hudng xau cua kich thudc hat, chi
tiéu vé kich thudc hat trung binh can dugc dua vao nhu la
yéu cau ky thuat bat budc dé lua chon nha cung cap.

4.1.2. D6 mau

Mau clia sdn phdm melt cudi bi dnh hudng chu yéu
b&i hop chat 4-CBA trong nguyén liéu PTA/QTA. Chat
lugng mau clia melt ra khodi phan xudng Polycon dugc
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Gia tri Ghi chu
10 15 20 25 30
300 300 300 300 300 *
90 85 80 75 70
25 25 25 25 25 *
52,5 66,25 80 93,75 107,5

dac trung bang d6 mau b (color-b). D6 mau b clia nguyén
liéu cao thi @6 mau b clia sdn phdm cling sé tang Ién. S6
liéu vé chat lugng ctia PTA va QTA & Bang 1 cho thay ham
lugng tap chat gay mau b la 4-CBA clia QTA cao hon nhiéu
so vGi PTA va d6 mau cha QTA cling cao han 2 - 3 1an so
véi PTA. Nhu vay, khi thay thé PTA bang QTA, d6 mau b cda
melt c6 xu huéng tang dan.

4.1.3. D6 nhét néi tai

Chi s6 acid ctia QTA va PTA tuong duong. Tuy nhién,
ham lugng 4-CBA (chia nhom aldehyde) trong QTA cao
hon nén lam gidm su phat trién mach polyester, do d6
lam gidm nhe dé nhét noi tai. Bang 4 thé hién ham lugng
4-CBA trong nguyén liéu thay déi theo ty lé QTA.

Do nhot néi tai con bi anh hudng bai cac yéu t6 khac
nhu: thai gian luu, nhiét d6 va d6 chan khéng trong thiét
bi trung ngung.

Thuc té, viéc st dung QTA dé thay thé mot phan PTA
trong san xuat xo soi da dugc ap dung thanh cong & mot
s6 nha may san xuat xo sgi trén thé gigi nhu:

- Jinan Chemical d& dua QTA vao st dung tU nam
2003. Két qua thu dugc khi trén QTA vai ty & 25% kha t6t
va giup lam giam dang ké chi phi nguyén liéu. Két qua thu
nghiém cho thay, d6 mau b khi s&r dung QTA tang +1,1
daon vi, cac chi s6 khac gan nhu khéng thay déi, riéng chi
s6 COD cuia nudc thai tang manh. Jinan Chemical dua ra
khuyén nghi rang lugng oligomer trong dudng 6ng dan
khi tu thiét bi tién polymer héa dén hé théng tao chan
khoéng tang [én va cé thé gay anh hudng dén cac voi phun
EG & thiét bi ngung tu gay giam hiéu qua hoat dong cua
thiét bi.

- Heilongjiang da s dung QTA tU nam 2000 va c¢6
kinh nghiém trong viéc van hanh nguyén liéu QTA. Nha
may san xuat chip ma (semi-dull) trén QTA vai PTA theo
ty 1& tlr 10 - 67%. Chat luong melt khi sir dung QTA tuang
duaong véi khi sirdung 100% PTA, riéng d6 mau b clia melt
tang lén khi tang ty 1é QTA.

- Zhejiang Shaoxing Zongheng Emulational
Chemical Fiber Co, Ltd. [5] da st dung QTA tU nam 2002,
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th nghiém tur 0 - 100% QTA va dang 4p dung ty 1é QTA/
PTA & muic 50:50. S&n pham san xuat ti nha may polyester
dugc dua sang san xuat soi FDY. Khi s dung nguyén liéu
QTA, xUc tac s&r dung trong qua trinh téng hop polyester
cling dugc thay déi. Xuc tac ban dau la antimony trioxide
(Sb,0,) dugc thay thé bang antimony triglycolate (5-24).

- OCTAL san xuat chip ting dung cho san xuat chai
lo (bottle grade) va tdm nhua (PET sheet) st dung QTA
& muc 35% téng lugng acid terephthalic. Sdn pham
hat nhua PET dat cac yéu cau vé tiéu chuan chat lugng
san phdm va khong thay déi nhiéu so vdéi khi khéng s
dung QTA.

Khi quyét dinh thay thé mét phan PTA bang QTA, dau
tién can lua chon ty 1& QTA/PTA. BuSc nhay clia qua trinh
sé anh huéng rét 16n dén chat lugng sdn phadm va quyét
dinh su thanh céng clia cong doan thay thé nguyén liéu.

4.2. Lua chon ty Ié QTA/PTA

Qua trinh thay d6i mot phan PTA bang QTA phai dugc
thuc hién qua nhiéu budc dé dam bao 6n dinh dd mau b
clia sdn phdm. Budc nhay téi da theo kinh nghiém cla céc
cdng ty trén thé gidi la 5% khéi lugng. Viéc thay thé PTA
bang QTA thong thudng dugc thuc hién theo cac budc
sau [2]:

- Tylé tht ban dau tir 12,5 - 25% (day la khuyén cao
clia Mitsubishi Chemical Corporation - MCC): thay thé dan
dan va kiém tra chat lugng polymer;

- Sau d6 nang dan ty lé l1én dén 50% va 100% néu
diéu kién cho phép.

Qua trinh thay thé QTA theo khuyén céo ctia Samnam
Petrochemical Co., Ltd nén thuc hién theo ty & tang dan
5% va gilr 6n dinh van hanh trong 3 ngay trudc khi nang
ty & thay thé |én cao hon [6].

4.3.Ddnh gid kha ndng dn mon khi sirdung QTA

Hoat chat gay an mon chinh trong QTA la acid acetic.
Ham luong acid acetic trong QTA la 0,1% khéi luong, cao
hon so véi PTA (acid acetic ~ 0% khai lugng).

Acid acetic 1a moét acid yéu [7] va cé tinh dn mon
trung binh yéu. Qua trinh an mon cht yéu do hoi acid
acetic ngung tu véi sy ¢ mat cta nuéc. O nodng do
thap, kha nang an mon cda acid acetic rat han ché va
vat liéu ché tao thiét bi thudng st dung thép khéng gi.
Nhu vay, cac dudng éng va thiét bi khéng bi an mon khi
st dung QTA (hodc bi dan mon tuong duong nhu khi st
dung PTA).

4.4. Bdnh gid cdc diém nap xuic tdc

Su ¢6 mat cla acid acetic sé lam giam kha nang hoa
tan xuc tac trong MEG kéo theo su phan tan kém xuc tac
trong melt sau nay, day la diém can luu y khi nghién ctu
thay thé PTA bang QTA. Khéng dugc tron truc tiép xuc tac
vao binh tron nguyén liéu khi c6 mat QTA vi sé gay von
cuc. C6 2 yéu t6 can quan tam déi vai xdc tac: trang thai
cla dich xuc tac khi hoa tron vao qua trinh phan ung (hé
théng chudn bi dich xtc tac); vi tri diém nap xuc tac.

Trong su6t qua trinh thay thé mét phan PTA bang
QTA, can theo déi su phan tan xuc tac trong melt thong
qua thiét bi loc ki€ém tra c6 sdn dé cé bién phap xu ly kip
thaoi.

4.5. Ddnh gid hoat déng cuia hé théng nuéc thai

Khi thay thé PTA bang QTA, chi s6 COD (chemical
oxygene disolve) clia nudc thai sé tang lén. Chi s6 COD
thé hién ham lugng oxy can thiét dé oxy hoa hoan toan
cac hop chat hoa hoc khi xtt ly & cum xt ly nudc thai. Phan
Ung chung ctia qua trinh nhu sau:

R+n0,—n.CO,+nHO
Chi s6 COD dugc xac dinh nhu sau:

C0D=AX10-6’<A
My,o n xMoz

(M

Chi s6 COD cuia nudc thai tang Ién khi st dung QTA la
do acid acetic c6 trong QTA di vao nudc thai. Lugng acid
acetic c6 trong QTA khoang 0,1% khéi lugng (t6i da) ducc
strdung dé tinh toén chi s6 COD tang lén d&i véi nudc thai
tu xudng Polycon.

Co s6 tinh toan chi s6 COD tang do acid acetic trong
QTA:

- Céc phdn Ung xay ra trong qud trinh dugc gid su la
c6 d6 8n dinh nhat dinh;

- Lugng nudc sinh ra chiém khoang 36% lugng acid
terephthalic nap vao hé théng (tuong Ung véi trudng hop
thiét ké);

- Lugng acid acetic dugc gia s la dugc thai toan bd
ra ngoai theo nudc thai;

Céc phan Ung xay ra trong qua trinh xtr ly nudc thai
nhu sau:

- Truong hgp 1: Toan bd luong acid acetic trong
nudc thai ton tai & dang acid tu do

CH,COOH + 20, — 2CO, + 2HO (a)
60,05g/mol 64g/mol
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- Trudng hgp 2: Toan bé lugng acid acetic sé phan
ung véi MEG tao thanh mono acetate

CH,COOH + HOCH,CH,OH — CH,COOCH,CH,OH  (b)
60,05g/mol 104g/mol

CH,COOCH,CH,0H + 4,50, — 4CO, + 4H,0
104g/mol 144g/mol

- Truong hgp 3: Toan bo lugng acid acetic sé phan
Ung véi MEG tao diacetate

CH,COOH + HOCH,CH,0H — CH,COOCH,CH,COOCH,
60,05g/mol 146g/mol

CH,COOCH,CH,COOCH, + 6,50, — 4CO, + 4H.0 (¢
146g/mol 208g/mol

Chi s6 COD theo cac phan ung a, b, ¢ dugc tinh theo
phuang trinh (1).

S6 liéu tinh toan COD cho thay, tuong Gng vdi cac ty
I& QTA khac nhau thi hé théng xr ly nudc thai dé bi qua tai
trong mot vai thai diém van hanh trong ngay. Chi s6 COD
trung binh dugc tinh bang trung binh céng cla gia tri min
va max sé dugc st dung dé danh gia tai ciia hé théng x
ly nuéc thai.

Cac s0 liéu tinh toan cho thay, ty 1é QTA/PTA t6i da la
15/85 la gia tri khong lam anh hudng dén hoat dong cla
hé théng xU ly nudc thai, chi s6 COD tai ty 1& nay la 3.695
(chi s6 COD thiét ké la 3.600).

4.6. Ddnh gid hoat déng ctua bé loc melt khi sir dung QTA

B6 loc melt cudi (non stop filter) cé chiic nang loc cac
hat co kich thudc Idn hon 20um ra khéi dong melt trudc
khi phan phéi dén cac hé tiéu thu.

Viéc dénh gia thai gian hoat déng cla bé loc melt khi
chuyén d6i nguyén liéu tir PTA sang QTA dugc thuc hién
théng qua cac thit nghiém thuc té€. Qua trinh nay cé thé
dugc thuc hién tai workshop clia nha san xuat hoac tai cac
nha may tuang tu. Két qua thuc té ctia Mitsubishi Chemical

Ham lugng COD véity [é QTA/PTA

- 4800
< 4600
£ 4400
a 4200
8 4000
23800
£ 3600
< 3400
& 3200
T 3000

0 5 10 15 20 25 30 35
Ty & QTA/PTA (%)

«=g=Ham lugng COD mg/I == Ham lugng COD thiétké mg/l

Hinh 8. Anh hutng catty Ié QTA/PTA Ién (0D cia nudc thdi
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va Octal (Oman) da chi ra rang khi st dung QTA/PTA & mic
thap hon 35:75 thi chua thay tac déng tiéu cuc Ién bo loc
melt cudi. Bén canh d6, cac két qua bao cao tir cac nha
may st dung QTA khac (sén phdm phuc vu cho nhiéu muc
dich khac nhau) véi ty &€ QTA/PTA la 25:75 [8] va cao hon la
50:50 [5], 100:0 [9] cling chua thdy phan anh vé anh huéng
cla QTA dén hoat dong clia bd loc melt cuéi.

Nhu vay, véi cac két qua thuc nghiém tur cac nha may
trén thé gidi, c6 thé khdng dinh viéc thay thé mét phan
PTA bang QTA sé khong gay anh huéng dén hoat déng
cla bd loc melt cudi.

4.7. Nghién citu tiing dung cho truogng hop Nha mdy sdn
xudt xo sgi polyester Dinh Vii

4.7.1.Ty lé QTA/PTA

Tuy vao hién trang clia tiing nha may dé thuc hién cac
déanh gia vé kha nang thay thé PTA bang QTA dé dua ra ty
Ié QTA/PTA t6i da c6 thé ap dung trong giai doan chay thu.

C4ac rang budc va théng tin dé dé xuat ty 1é QTA/PTA
cho cac nha may san xuéat xo sgi dugc thé hién & Bang 5.

Do céc rang budc vé mat ky thuat ctia hé théng xt ly
nudc thai va ddm bao van hanh an toan cho phan xudng
Polyester hda, ty 1&é QTA thay thé PTA dugc chon la 15%.
Cac phuong an nap liéu va tinh toan kinh té sé dua trén ty
[& nap liéu thay thé nay.

4.7.2. Bé xudt phuong dn nap liéu QTA/PTA

Viéc dua ra phuong an nap QTA/PTA cling can dugc
nghién ctu ky trudc khi thuc hién viéc thay thé. Cé thé
xem xét cadc phuong an nap sau dé phdi tron QTA/PTA
nham dam bédo d6 dong déu nhat dinh trong silo chia
nguyén liéu:

- Phuong an 1: QTA va PTA dugc chura trong cac
hopper riéng: V&i phuong an nay, 2 trong 3 hopper sé van
hanh va 1 hopper du phong. G phuong an nay, c6 2 kich
ban nap liéu dugc dua ra nhu sau:

+ Nap QTA/PTA gidn doan (phuong an 1a): PTA va QTA
sé dugc nap tuan tu, nap PTA xong sé nap QTA. Phuong an
nay cho kha nang phéi tron tuang déi déng déu va khéng
phai dau tu cai hoan thiét bi. Nhugc diém clia phuong an
nay la viéc van hanh hé théng nap liéu tuang doi phic tap
do phai luan phién nap PTA r6i QTA va thai gian nap QTA
cho méi lan tuong d&i ngan nén doi hoi phai giam sat ky
trong qua trinh van hanh. Tuy nhién, sau giai doan chay
th{, c6 thé xem xét dau tu tich hgp bo dém git dé diéu
khién tu déng thdi gian nap liéu QTA.
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Bdng 5. Xem xét ty I¢ QTA/PTA

Ty lé QTA/PTA

Théng sé o ;
Téi thiéu (%) Toi da (%)
Tyle QTA/PTA @p dung cho 0:100 30:70
cac nha mdy san xuat xa sgi
Rang budc hé théng xt ly 0:100 15:85

nudc thai

Khuyén céo clia nha ban
quyén céng nghé xudng 0:100 15:85
Polyester héa

+ Nap QTA/PTA déng thai bang 2 hopper khac nhau
(phuong an 1b): Luu lugng QTA/PTA dugc tinh toan dua
vao dudng dac tuyén cia van (Hinh 9).

Véi luu lugng nap liéu nhu trén thi kha ndang dap
Uing clia van nap liéu (rotary valve) rat quan trong va anh
hudng dén kha nang nap liéu déu cta hé théng. Phuong
an nay cho kha nang phoi trén déng déu nhung doi hoi
phai thay thé van nap liéu va van hanh hé théng phuc tap
hon va can su giam sat chat ché trong qua trinh nap liéu.

- Phuong én 2: Tron QTA va PTA ngay tai hopper
khéng can dau tu cai hoan thiét bi. Mac du PTA va QTA
khéng dugc trén déu trong silo chira nhung ty 1&é PTA/QTA
trong bon tron la chdp nhan dugc. Tuy nhién, quy trinh
van hanh & khu vuc nap liéu (loading station) rat phuc
tap va yéu cau su giam sat nghiém ngat. Vi vay, trusc khi
ap dung phuang an nay can phai dao tao nang cao nhan
thuc chla nhan vién van hanh.

- Phuong an 3: Dau tu hé théng trén mai: Hé thong
nap liéu sé dugc thay déi tir hé théng nap bang thay luc
sang hé théng nap bang bang chuyén. Phuong an nay cho
kha nang phoi tron dong déu ngay tai silo chia va it tén
céng van hanh. Tuy nhién, chi phi dau tu cao va chi thich
hop cho giai doan diing, bdo dudng téng thé nha may.

Viéc dé xuat phuong an nap liéu nao phu thudc vao cac
yéu t6 nhu: kha thi vé mat cong nghé va thiét bi; chi phi dau
tu cai hodn thiét bi; rang budc vé thai gian dp dung thuc té.

Trong 3 phuong an nap liéu trén, phuong an 1 va 2
phu hgp cho giai doan chay thir nghiém vi khéng ton chi
phi dau tu hodc chi phi dau tu thap va c6 thé ing dung
ngay nén tiét kiém dugc thoi gian va tai chinh.

4.7.3. Hiéu qua kinh té

Hiéu qua kinh té sé dugc tinh toan cho tiing phuang
an nap liéu véi ty 1é pha tron QTA/PTA tinh toan la 15:85
(Bang 5), Nha may san xuat xo sgi polyester Dinh Vi van

Ghi chu

Mot s6 nha may st dung véi ty 1é cao hon 1én dén 50% va
100% nhd st dung cac loai phu gia

Duva theo tinh toan ly thuyét da dugc thuc hién. Tuy theo
chi s6 COD thuc té c6 thé xem xét nang ty 1& 1&n cao hon
néu diéu kién cho phép

Dua trén cac lo ngai vé dn mon c6 thé xay ra véi cac thiét bj
trao d8i nhiét khu vuc spray condenser va thap céng nghé
chinh

y =0,0043x2 +0,3353x

0 10 20 30 40 50 60
-5 Luu lugng (tdn/gid)

Hinh 9. Duong ddc tuyén van nap ligu

hanh & 100% céng suat thiét ké (vai cong suat 500 tan
melt/ngay) va kich ban gid QTA 4p dung la:

- Kich ban thap: Chénh léch gila gia PTA va QTA la
10USD/tan;

- Kich ban cao: Chénh léch giira gia PTA va QTA la
20USD/tan.

Hiéu qua kinh té so bd clia cac phuong an dugc tinh
toan nhu Bang 6.

VGi phuong én nap liéu s6 2 va lugng QTA st dung
la 15%, méi nam Nha may san xuat xa sgi polyester Dinh
V@ ¢6 thé tiét kiém chi phi nguyén liéu khoéng 230 - 460
nghin USD ma khéng can phai dau tu céi tién hé théng.

Vi nhu cau tiéu thu PTA tai Viét Nam nam 2015
khoang 207 nghin tan [10], viéc thay thé 15% lugng PTA
bang QTA cho cac nha may san xuat xa soi ctia Viét Nam
sé& mang lai lgi ich dang ké tur viéc tiét kiém chi phi nguyén
liéu tr310 - 621 nghin USD.

5.Két luan

Viéc thay th&é mot phan PTA bang QTA la kha thi vé
mat cdng nghé va gilp cac nha mdy san xuat xo sgi tiét
kiém chi phi nguyén liéu dang ké. Cac anh huéng ctia QTA
dén qua trinh van hanh khéng dang ké, chi can thay déi
quy trinh van hanh cum nap liéu QTA/PTA va diéu chinh

DAU KHi - SO 11/2017 35




HOA - CHE BIEN DAU KHi

Bding 6. Hiéu qud kinh té cia timg phuong dn

. Chiphi  Chiphivan hanh Loi nhuan (USD/ngay) Théai gian hoan vén (ngay)**
Phuong an 2 < A
T naplieu dau tu tang thém Kich banthdp  Kich ba Kichbanthip  Kich ba
ap lié USD (USD/ngay)* ich ban thap ich ban cao ich ban thap ich ban cao
1 Phuong an 1a - - 643 1.286 - -
Phuong an 1b 16.200 - 643 1.286 26 13
2  Phuongan2 - - 643 1.286 - -
3  Phuongan3 ~400.000 -200 843 1.486 ~ 16 thang ~9thang

(*): Chi phitdng thém do dién tiéu thu thay 6. Gid dién udc tinh bdng 1.500 dong/kWh. (**): Nha mdy van hanh 355 ngay/ndm.

ham lugng COD trong nuéc thai phan xudng Polycon. Dé
gidm thiéu cac &nh hudng dén qua trinh van hanh, chi tiéu
kich thudc hat can dugc dua vao nhu |a mét tiéu chi bat
budc d6i véi nha cung cap QTA.

O Viet Nam, Nha mdy san xuat xo sgi polyester Binh
VG c6 cong sudt 500 nghin tdn melt/ngay, s dung PTA va
MEG la nguyén liéu chinh. Viéc thay thé mot phan PTA bang
QTA la phuong an can thiét dugc xem xét va ap dung nham
nang cao hiéu qua kinh té€ cho PVTEX. M6t s6 nha may khac
6 sttdung PTA cling cé thé xem xét gidi phap thay thé mét
phan dé nang cao hiéu qua va tang tinh canh tranh.
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Assessment of the effectiveness of replacing purified terephthalic
acid (PTA) by QTA in textile production in Vietham

Summary

Nguyen Thanh Sang, Dang Thi Tuyet Mai
Vietnam Petroleum Institute
Email: sangnt.pvpro@vpi.pvn.vn

Terephthalic acid (TA) is the main raw material for production of polyester in the world. There are two kinds of this acid: purified TA

(PTA) and qualified TA (QTA). Basically, PTA and QTA production technologies are very similar in some stages and the quality of these two
kinds of TA is not much different. However, due to the fact that QTA production technology is much simpler than PTA, QTA cost is cheaper.
Therefore, using QTA to replace partially or completely PTA in polyester production will help reduce the raw material cost and increase
the profit for the plant. The paper summarises the polyester production technology, QTA and PTA market information, and the difference
in production technology between PTA and QTA. On that basis, the authors analyse TA influence on the synthesis of polyester in order to
assess the possibility of using QTA to replace PTA for the fibre production plants in Vietnam.

Key words: QTA, PTA, polyester production.
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