(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0047433
(51202201 B01J 37/02; CO7C 69/14; CO7C 67/04; (13) B
B01J 23/30; C07B 61/00

(21) 1-2023-01598 (22) 23/08/2021
(86) PCT/JP2021/030845 23/08/2021 (87) WO 2022/070674 A1 07/04/2022
(30) 2020-163340 29/09/2020 JP
(45) 25/06/2025 447 (43) 26/06/2023 423A

(73) Resonac Corporation (JP)
9-1, Higashi-Shimbashi 1-chome, Minato-ku, Tokyo 105-7325, Japan

(72) SASAKI, Takuro (JP); ITAGAKI, Shintaro (JP); HOSOGI, Yasuhiro (JP); IWAMA,
Yasuhiro (JP).

(74) Coéng ty TNHH mdt thanh vién S¢é hitu tri tu¢ VCCI (VCCI-IP CO.,LTD)

(54) PHUONG PHAP SAN XUAT CHAT XUC TAC SAN XUAT ETYL AXETAT



(21) 1-2023-01598

(57) Sang ché dé cap dén phuong phap san xut chit xic tic san xuét etyl axetat c6
nang sudt cao va hiéu suét xtc tac dic biét, chit xuc tac nay la chit xuc tdc ma
heteropolyaxit va’hodc mubi ctia né duge mang gan bé mit cia chit mang. Phuong phap
sén xudt chét xuc tac san xuét etyl axetat bao gbm, theo thir tu: (1) budc tAm trong do6
chit mang silic oxit dugc tim bang dung dich nuéc cua heteropolyaxit hodc mudi cia
no, tao nén 80-105% thé tich kha niang hip thu bao hoa ctia chét mang, dé tao ra khdi da
dugc tAm; va (2) bude 1am kho trong d6 khdi da dugc tAim duge 1am kho & tdc do 1am

kho c¢b dinh ndm trong khoang tir 5 dén 300gr20/kgsupcat- pht.
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Linh vue ky thuat dwgc dé cap

Sang ché dé cap dén phuong phap san xudt chét xtc tac san xuét etyl axetat va

phuong phép san xuat etyl axetat bang cach sir dung chét xtc tac nay.
Tinh trang ky thuit ciia sang ché

D3 biét dugce rang tir cac axit carboxylic béo thap va cac olefin thap, cac este
tuong Gng cé thé duge san xuat nho cac phan ung xdc tac pha khi. Hon nita, da biét
dugc rang cac chat xac tac c¢d chat mang trong d6 heteropolyaxit va/hodc muoi cua noé

dwoc mang trén chit mang 13 ¢6 loi (cac tai liéu sang ché 1 dén 3).

Trong c4c phan trng xtc tac pha khi sit dung chit xuc tac c6 chit mang, 1a phuong
phép cai thién hidu suit cla chit xuc tac, mang thanh phén hoat tinh gin bé mit cla chét
mang dé ting hiéu qua tiép xuc gitta thanh phan hoat tinh va chit phan tng da dugc biét

dén (céc tai lidu sang ché 4 va 5).

Ching han, tai liéu sang ché 4 mé ta ring chét xuc tac trong d6 thanh phan hoat
tinh duge mang gin bé mat cta chit mang c6 thé thu dugc bing cach tim chit mang
biang dung dich trong d6 thanh phan hoat tinh dugc hoa tan trong dung mdi axit axetic
gdm tir 10 dén 40% thé tich cua lwong hép thu nudc ctia chat mang. Tai liéu sang ché 5
md ta ring chit xdc tac trong d6 thanh phan hoat tinh dugc mang gén bé mit cua chat
mang c6 thé thu dugc bing cach tAm chét mang bang dung dich trong d6 thanh phan
hoat tinh dugc hoa tan trong nude gém tir 10 dén 70% thé tich lugng hap thu nuéc cia
chit mang, va lam kho khéi da dugc tAm tao ra dudi ap sudt giam & téc do da duge xac

dinh trudec.

Tuy nhién, theo tai li€u sang ché 4, axit axetic, dugc st dung lam dung méi, 1a
¢6 hai, va theo tai liéu sang ché 5, phuong phap lam kho khéi da dugc tAm 1a phuong
phéap lam khd chéan khong, va do d6, khong phuong phap nao trong sb cac cac phuong
phap san xuét nay 1a thich hop dé san xuit cong nghiép chét xuc tac. Hon nita, trong céc
phuong phap san xuét nay, do luong clia dung dich dugc tAm trong cht mang phai twong
dbi nhé, nhu tir 10 dén 40% thé tich hodc tir 10 dén 70% thé tich ctia lugng hip thu nuéce

ctia chit mang, s& c6 nguy co 1a cac hat chét xtc tac mang lugng 16n thanh phan hoat
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tinh va cac hat chit xGc tdc mang lugng nho thanh phan hoat tinh hoic khong mang
thanh phﬁn hoat tinh ¢6 thé duoc tao ra.

Tai liéu trich dén

Tai liéu sang ché (patent literature, PTL)

PTL 1: JP H09-118647 A

PTL 2: JP 2000-342980 A

PTL 3: JP 2008-513534 A

PTL 4: JP 2004-209469 A

PTL 5: JP 2019-162604 A
Ban chét k§ thuit ciia sang ché
Vén dé k¥ thuat

D& san xudt hiéu qua este tir axit carboxylic béo thip va olefin thip qua phan tng
xtc tac pha khi, cin san xuét chit xuc tac trong d6 heteropolyaxit va/hodc mudi cia né
dwgc mang gan bé mat cua chit mang. Tuy nhién, trong phuong phap san xuét trong d6
lugng cua dung dich tAm duogc sit dung dugc duy tri & mirc thip, kho kiém soét cac thay
dbi vé lugng dugc mang cia thanh ph?m hoat tinh gitra cac hat chét xuc tac, va do do,
mong mubn c¢6 mot phuong phap cong nghiép va don gian dé san xuét chét xic tac co
hoat tinh va do chon loc vugt troi.

Dua vao céc trudng hgp nay, muc dich cua sang ché 1a d& xuét phuong phap san
xuAt chit xuc tac san xut etyl axetat cO nang suét cao va hiéu suét xuc tac vuot troi,
trong d6 heteropolyaxit va/hodc mubi ctia né duge mang gn bé mit clia chit mang.
Céch thuc giai quyét van dé

Nho viée nghién ciru nghiém ngat cac phuong phép san xuét chit xuc tac san
xudt etyl axetat chira heteropolyaxit va/hodc mudi ctia n6 1am thanh phan hoat tinh, céc
tac gia sang ché da phat hién ra rang ngay ci khi dung dich nu6c cua heteropolyaxit
va/hodc mubi ciia né (con dugc goi don gian 13 “dung dich heteropolyaxit trong nuge”
theo sang ché) c6 thé tich gin bang 100% kha ning hép thu nuéc bio hoa cua chit mang

dugc sir dung lam dung dich tAm, va dung dich tAm nay dugc tAm ddng déu vao trong
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phan bén trong cta chét mang, trong budc 1am kho khéi da duge tAm, bing cach dit toc
d6 1am kho khong ddi dén nim trong mdt pham vi 16n cu thé, mot luong 16n thanh phan
hoat tinh ¢6 thé dugc mang trén bé mit chét mang, nho d6 chét xtc tac san xuat etyl
axetat c6 hoat tinh x0c tac cao va do chon loc vuot trdi ¢ thé dugc san xuét, va hoan

thanh sang ché.
Cu thé, sang ché dé cap dén cac muc tir [1] dén [7] sau day.

[1] Phuong phép san xuét chat xdic tac san xuit etyl axetat, trong d6 phwong phap

nay bao gom, theo tht ty nay:

(1) buéc tAm gdm viéc tAm chét mang silic oxit bang dung dich nuéc cia
heteropolyaxit hodc mudi cia nd véi lugng nam trong khoang tir 80 dén 105% thé tich

kha niang hap thu nudc bdo hoa cua chat mang dé tao ra khoi da dugc tam, va

(2) bude 1am kho gdm viéc lam kho khéi da duge tAm & toc do 1am kho khong

ddi nam trong khoang tlr 5 dén 300gm20/kgsupcat-pht.

[2] Phuong phap san xuét chit xtic tac san xudt etyl axetat theo muc [1], trong d6
tbc do lam kho khong dbi trong budc lam khd ndm trong khoang tir 10 dén

150gm20/Kgsupcat-phut.

[3] Phuong phép san xuét chit xtc tac san xudt etyl axetat theo muc [1] hodc [2],
trong d6 tdc do lam kho khong dbi trong budc lam khd nam trong khoang tr 15 dén

50gn20/kgsupcat-phut.

[4] Phuong phap san xuht chét xuc tic san xuét etyl axetat theo muc bét ky trong
sé cac muc tir [1] dén [3], trong d6 nhiét o ctia moi trudong lam khd dugc sir dung trong

budc 1am khd ndm trong khoang tir 80 dén 130°C.

[5] Phuong phap san xuét chét xuc tic san xut etyl axetat theo muc bét ky trong
s6 cac muc tir [1] dén [4], trong @6 moi trudong lam kho trong budce lam kho 1a khong
khi c6 do 4m twong ddi ndm trong khoang tir 0 dén 60% RH (relative humidity), va
khong khi dugc cho tiép xtc voi khdi da duge tAm dudi dang dong khong khi dé lam

kho khoi da dugc tam.

[6] Phuong phap san xut chit xuc tac san xuét etyl axetat theo myc bét ky trong

sb cac muc tir [1] dén [5], trong d6 ap sut trong budc 1am kho 12 ap suit thuong.
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[7] Phuong phéap sén xuét etyl axetat bang cach st dung etylen va axit axetic lam
cac nguyén liéu tho, trong d6 phan tng dugc thuc hién véi sy c6 mat cia chét xtc tac
san xut etyl axetat dugc san xuét bing phuong phap theo muc bét k¥ trong sd cac muc

tir [1] dén [6].
Hiéu qua c6 lgi cua sang ché

Theo sang ché, chit xtic tac san xuét etyl axetat trong d6 thanh phan hoat tinh c¢6
mat gf?m bé mit cua chét mang va thé hién hiéu suét xtc tac cao co thé duoc cung cép

v6i nang suét cao.
MO t4 vén tit cac hinh vé
Fig.1 la db thi giai thich thoi gian 1am khd & tdc do khong doi.
Fig.2 1a hinh anh vi phén tich d4u do dién t (election probe micro-analysis,

EPMA) ctia chét xtic tic trong d6 heteropolyaxit cia vi du 1 dugc mang trén chit mang
silic oxit.

Fig.3 1a hinh anh EPMA cua chét xtc tac trong d6 heteropolyaxit cta vi du so
sanh 1 dugc mang trén chat mang silic oxit.

Fig.4 12 biéu dd thé hién do chon loc san phidm phu buten cua mdi trong s cac vi
du 1 dén 5 va cac vi du so sanh 1 dén 3.
M0 ta chi tiét sang ché

Céc phuong an dugc uu tién cua sang ché s& dugc mo ta dudi day, nhung sang
ché khong bi giéi han & cac phuong 4n nay, va nén hidu rang c6 thé c6 cac tng dung
khac trong pham vi cua tinh than va viéc thuc hién chung.
San xuét chat xdc tac san xudt etyl axetat

Theo moOt phuong éan, etyl axetat dugc san xuét bang cach cho etylen va axit
axetic phan ing trong pha khi bang cach st dung chit xuc tac axit rin. Chat xuc téc axit
ran dbi v6i qua trinh sén xuét etyl axetat 1a heteropolyaxit hodc mubi cta né (con dugce
goi 1a “mubi heteropolyaxit” theo sang ché), duoc mang trén chéit mang silic oxit khi st
dung.

Heteropolyaxit va mudi
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Heteropolyaxit gbm nguyén t6 trung tAm va cac nguyén t6 ngoai bién dugc lién
két voi oxy. Nguyén td trung tAm thuong 14 silic hodc phospho, nhung c6 thé 12 nguyén
t6 bat ky dugc chon tir nhiéu nguyén t6 khac nhau tir nhém 1 dén 17 cta bang tun hoan
cac nguyén t5. Céc vi du cu thé cuia n6 bao gdbm, nhung khong bi gi6i han &, ion dong;
ion berili, kém, coban hodc niken hda tri hai; ion bo, nhom, gali, st, xeri, asen, antimon,
phospho, bismut, crom hodc rodi héa tri ba; ion silic, germani, thiéc, titan, ziricon,
vanadi, luu huynh, telua, mangan, niken, platin, thori, hafini, xeri héa tri bdn hodc mot
ion dit hiém khac; ion phospho, asen, vanadi, hogc antimon hda tri ndm; ion telua hoa
tri sdu; va ion iot héa tri bay. Céac vi du cu thé v& cac nguyén tb ngoai bién bao gom,

nhung khong bi giéi han &, tungsten, molypden, vanadi, niobi, va tantali.

Cac heteropolyaxit con dugc biét dén 1a “cac polyoxoanion”, “céac
polyoxometalat”, hodc “cac nhom oxit kim loai”. Mot vai cAu trac anion da biét dugc
dit tén theo tén cla cac nha nghién ctu trong linh vuc nay, va ching han, cAu tric loai
Keggin, cAu truc loai Wells-Dawson, va cAu tric loai Anderson-Evans-Perloff da dugc
biét dén. Cac chi tiét dugc md ta trong “Chemistry of Polyacids” (Bién tap béi Hiép hoi
hoa hoc Nhat Ban, tap chi Hoa chét hang quy, s6 20, 1993). C4c heteropolyaxit thuong
cé trong Iugng phan tr cao, chéng han, nam trong khoang tir 700 dén 8500, va bao gém

khong chi monome ma con ca cac phirc chat dime.

Mubi heteropolyaxit khong bi gidi han dic biét mién 12 n6 12 mubi kim loai hodc
mudi oni trong d6 mdt s6 hodc tat ca cac nguyén ti hydro cua heteropolyaxit dugc md
ta & trén duogc thé. Cac vi du cu thé bao gém, nhung khong bi gidi han 6, cac mudi kim
loai cua lithi, natri, kali, xesi, magie, bari, d@)ng, vang va gali, va céac mubi oni cta

amoniac, V.Vv..

Céc vi du dic biét dugce uu tién vé heteropolyaxit ¢6 thé dwoc st dung lam chét

xuc tac bao gom, nhung khong bi gidi han ¢:

Axit silicotungstic Ha4[SiW12040]-xH20;
Axit phosphotungstic H3[PW12040]-xH20;
Axit phosphomolypdic H3[PMo012040]-xH20;
Axit silicomolypdic Ha4[SiMo012040]-xH20;
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Axit silicovanadotungstic Hy+n[SiVaW12.0040]-xH20;
Axit phosphovanadotungstic H3+n[PVaW1221040]-xH20;
Axit phosphovanadomolypdic ~ H3[PVaMo12:41040]- xH20;
Axit silicovanadomolypdic Ha+n[SiVaMo012-nO40]-xH20;
Axit silicomolypdotungstic Ha[SiMonW12-n040]-xH2O; va
Axit phosphomolypdotungstic ~ H3[PMonW12.0040]-xH20;

trong do n la s6 nguyén nam trong khoang 1 dén 11, va x 12 sb nguyén 16n hon

hoic bang 1.

Heteropolyaxit tdt hon 13 axit silicotungstic, axit phosphotungstic, axit
phosphomolypdic, axit silicomolypdic, axit silicovanadotungstic, hodc axit

phosphovanadotungstic, va tdt hon nita 13 axit silicotungstic hodc axit phosphotungstic.

Phuong phap tong hop heteropolyaxit nhu vay khong bi gi6i han dac biét, va
phuong phap bét ky c6 thé duge st dung. Chéng han, heteropolyaxit c6 thé thu duoc
bang cach gia nhiét dung dich nude c6 tinh axit (40 pH xép xi tir pH=1 dén pH=2) chira
mudi cta axit molypdic hodc axit tungstic va oxoaxit don ctia di nguyén tir hodc mudi
ctia nd. Hop chat heteropolyaxit c6 thé dugc tach ra, chdng han, bing phuong phap tach
két tinh du6i dang mubi kim loai tr dung dich heteropolyaxit trong nugc da dugc san
xudt. Mot vi du cu thé vé qua trinh san xuét heteropolyaxit dugc mo ta & trang 1413 cua
tai litu “New Experimental Chemistry 8, Synthesis of Inorrganic Compound (III)” (bién
tap béi Hoi hoa hoc Nhat Ban, xuat ban bsi Maruzen Co., Ltd., 20.8.1984, tai ban lan
tha ba), nhung phuong phap san xuét khong bi gi¢i han & do. CAu trtic cua heteropolyaxit
tdng hop dugc c6 thé duoc xé4c nhan bang phuong phép do nhiéu xa tia X, UV, hodc IR
cling nhu phuong phéap phan tich hoa hoc.

Céc vi du dugc wu tién vé cdc muoi heteropolyaxit bao gom lithi, natri, kali, xesi,
magie, bari, dong, vang, gali va cdc mudi amoni cia cac heteropolyaxit dugc uu tién da
md ta ¢ trén.

Cac vi du cu thé v& cic mudi heteropolyaxit bao gom mudi lithi cla axit
silicotungstic, mudi natri cta axit silicotungstic, mudi xesi cua axit silicotungstic, muoi

ddng cua axit silicotungstic, mudi vang cua axit silicotungstic, va mudi gali cla axit

6/27



47433

silicotungstic; mudi lithi ctia axit phosphotungstic, mubi natri cia axit phosphotungstic,
mudi xesi cia axit phosphotungstic, mudi ddng ciia axit phosphotungstic, mudi vang
cla axit phosphotungstic, va mudi gali cia axit phosphotungstic; mudi lithi ctia axit
phosphomolypdic, mudi natri cia axit phosphomolypdic, mubi xesi cla axit
phosphomolypdic, mubi ddéng cia axit phosphomolypdic, mubi vang cla axit
phosphomolypdic, va mudi gali cia axit phosphomolypdic; mudi lithi cia axit
silicomolypdic, mudi natri ctia axit silicomolypdic, mudi xesi cua axit silicomolypdic,
mubi ddng cua axit silicomolypdic, mudi vang cua axit silicomolypdic, va mubi gali clia
axit silicomolypdic; mudi lithi cua axit silicovanadotungstic, mudi natri cia axit
silicovanadotungstic, mudi xesi cua axit silicovanadotungstic, mudi dong cua axit
silicovanadotungstic, mudi vang cla axit silicovanadotungstic, va mudi gali cla axit
silicovanadotungstic; mudi lithi cta axit phosphovanadotungstic, mudi natri clia axit
phosphovanadotungstic, mudi xesi cua axit phosphovanadotungstic, mudi ddng ctia axit
phosphovanadotungstic, mudi vang cla axit phosphovanadotungstic, va mudi gali ctia
axit phosphovanadotungstic; mudi lithi cua axit phosphovanadomolypdic, mudi natri
cua axit phosphovanadomolypdic, mubi xesi cla axit phosphovanadomolypdic, mudi
ddng cua axit phosphovanadomolypdic, mudi vang cta axit phosphovanadomolypdic,
va mudi gali cia axit phosphovanadomolypdic; mudi lithi cua axit
silicovanadomolypdic, mubi natri cta axit silicovanadomolypdic, mudi xesi clia axit
silicovanadomolypdic, mudi ddng cia axit silicovanadomolypdic, mudi vang cua axit

silicovanadomolypdic, va mudi gali cta axit silicovanadomolypdic.

Mubi heteropolyaxit t6t hon 1a mudi lithi cia axit silicotungstic, mudi natri cia
axit silicotungstic, mudi xesi cla axit silicotungstic, mudi ddng cia axit silicotungstic,
mudi vang cua axit silicotungstic, hodc mudi gali cta axit silicotungstic; mudi lithi caa
axit phosphotungstic, mudi natri cia axit phosphotungstic, mubi xesi cla axit
phosphotungstic, mubi dong cua axit phosphotungstic, mudi vang cla axit
phosphotungstic, hodc mudi gali clia axit phosphotungstic; mudi lithi cia axit
phosphomolypdic, mudi natri cua axit phosphomolypdic, mubi xesi cla axit
phosphomolypdic, mudi dong cla axit phosphomolypdic, mubi vang cua axit
phosphomolypdic, hodc mudi gali cta axit phosphomolypdic; mudi lithi cla axit

silicomolypdic, mudi natri cta axit silicomolypdic, mudi xesi cua axit silicomolypdic,
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mudi ddng cua axit silicomolypdic, mudi vang cla axit silicomolypdic, hodc mudi gali
cia axit silicomolypdic; mudi lithi ctia axit silicovanadotungstic, mudi natri ciia axit
silicovanadotungstic, mudi xesi cta axit silicovanadotungstic, mudi ddng cla axit
silicovanadotungstic, mudi vang cua axit silicovanadotungstic, hodc mudi gali cua axit
silicovanadotungstic; mubi lithi ctia axit phosphovanadotungstic, mubi natri ciia axit
phosphovanadotungstic, mudi xesi ctia axit phosphovanadotungstic, mudi ddng cla axit
phosphovanadotungstic, mudi vang cta axit phosphovanadotungstic, hodc mudi gali cia

axit phosphovanadotungstic.

Pé 1am mudi heteropolyaxit, ddc biét dugc wu tién sir dung mudi lithi cia axit

silicotungstic hodc mubi xesi cia axit phosphotungstic.
Chét mang silic oxit

Chét mang silic oxit ¢6 thé c6 hinh dang bét ky, va hinh dang nay khong bi gioi
han dic biét, nhung t5t hon 13 hinh cu hoic dang vién. Kich thuéc hat cua chét mang
silic oxit thay ddi phu thudc vao dang cua phan tng, nhung khi dugc s dung trong hé
tang cb dinh, kich thuéc nay t6t hon 12 nim trong khoang tir 2mm dén 10mm, va tét hon

nita 1a tr 3mm dén 7mm.

Theo mdt phuong an, viéc mang heteropolyaxit hodc mubi ctia n6 trén chit mang
silic oxit bao gom, theo thit tw nay, budc (budc tdm) gbm viéc tAm chit mang silic oxit
bang dung dich nuéc cua heteropolyaxit hodc mubi cua né (dung dich heteropolyaxit
trong nudc) & ty 1€ tAm cu thé; va budc (budc lam kho) gdm viéc lam kho chit mang da
tAm dung dich heteropolyaxit trong nudc trong cac didu kién lam khd cu thé. Giita budc
tAm va budc 1am kho, cac bude khac (chiang han, buéc lam khd trong khong khi, budce
chuyén tir thiét bi tim dén thiét bj lam kho, v.v.) ¢6 thé dugc bao gdm, nhung hai bude

nay t6t hon 1a dugc thuc hién lién tuc.
Budc tam

Trong budc tam, chang han, chéit mang silic oxit dang hinh cau hogc dang vién
hép thu dung dich heteropolyaxit trong nuéc dudi dang chét 1ong tAm dé tao ra khéi da
duge tim. Puoc wu tién la khudy tron chat mang trong qué trinh tAm. Nong do cla
heteropolyaxit hodc mudi cua né trong dung dich heteropolyaxit trong nude dugc xac

dinh tir thé tich ctia dung dich heteropolyaxit trong nudc dugce tinh tir ty 18 tdm va luong
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chét xtc tac duoc mang trén chat mang. N6i chung 13, ndng do ctia heteropolyaxit hodc
mudi cta no trong dung dich heteropolyaxit trong nude co thé nam trong khoang tir 0,8

dén 1,2kg/1.

Thé tich ctia dung dich heteropolyaxit trong nudc duge tAm trong chit mang nim
trong khoang tir 80 dén 105% thé tich, tdt hon Ia nim trong khoang tir 90 dén 100% thé
tich, va t6t hon nira 12 nim trong khoang tir 95 dén 100% thé tich, kha nang hip thu
nuée bio hoa cia chat mang. Khi thé tich ctia dung dich heteropolyaxit trong nuéc nho
hon 80% thé tich, c6 nguy co trdn 1an cac hat chét xuc tac trén do6 heteropolyaxit hodc
mudi ctia né6 khong dugc mang. Khi thé tich ctia dung dich heteropolyaxit trong nudc
16n hon 105% thé tich, heteropolyaxit hodc mudi cia né ma khong bi hép thu béi chit
mang c¢6 mat & trang thai tu do, va c6 nguy co 1a luong can thiét cta chét xtc tac s&

khong dugc mang ddng déu trén chét mang.

“Kha ning hp thu nuéc bio hoa cua chit mang” 1a thé tich (L) ctia nuée ¢6 thé
duoc hip thu bang chit mang c6 thé tich bidu kién 11. Cac chi tiét cia phuong phép do
s& duoc mo ta sau ddy. “Ty 1& tAm” 1a ty 18 thé tich (% thé tich) cua dung dich
heteropolyaxit trong nudc hép thu béi chit mang v&i kha ning hép thu nuéc bio hoa
ctia chit mang, nhu dugc minh hoa béi cong thirc sau ddy. Kha nang hép thu nudc bio
hoa (L) va thé tich (L) ctia dung dich heteropolyaxit trong nudc la cac gia tri & nhiét do
trong phong (23°C).

Ty 16 tim (%) = 100 x thé tich ctia dung dich heteropolyaxit trong nuéc hép thu

boi chat mang c6 thé tich bidu kién 11/kha nang hép thu nuéc bio hoa cua chit mang
Budc lam khd

Trong budc lam kho, khéi da duogc tim duoc lam kho trong céc diéu kién lam
kho cu thé. Cu thé, tde do lam kho (tdc dd 1am kho khong dbi) trong khoang thoi gian
lam khé & téc do khong dbi trong giai doan sém clia qua trinh lam kho khdi da dugc tam
dugc kiém soat trong mot khoang cu thé. Téc dd lam kho sau khoang thoi gian lam kho
& the d6 khong ddi co thé thay dbi.

Khi nguyén liéu u6t dugce 1am khd, lugng gidm ham luong 4m trén mdi don vi thoi
gian (m{rc giam) la khong dbi trong giai doan sém cua qua trinh 1am kho (dugc thé hién

tuyén tinh trong dd thi thoi gian lam kho so v6i ham luong 4m), va sau d6 giam dan
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trong cac giai doan sau ctia qua trinh lam khd. O thoi diém nay, trong d6 thi thoi gian
Jam kho so v6éi ham luong 4m, phan trong d6 ham lugng 4m thay dbi tuyén tinh dugc
goi 1a “thoi gian lam kho ¢ tdc do khong d6i”, va tbc do 1am kho trong giai doan nay
duoc goi 1a “tbc do lam kho khong d6i”. Thoi gian 1am kho & tbc do khong dbi phu
thudc vao ciu tric cia thiét bi lam kho, khéi lugng cla vat can dugc 1am kho, tdc do
ludng gi6 ciia méi trudng lam kho, nhiét o, va do dm. Thoi gian lam khé ¢ tdc d khong
i tt hon 13 duoc x4c dinh 12 20 phut sau khi bit dAu qua trinh lam kho, tét hon nira la
15 phitt sau khi bit dAu qué trinh 1am khd. DPugc wu tién nhat 12 thuc hién thi nghiém so
bo vé qua trinh 1am kho sir dung cac thiét bi va cac diéu kién thuc té trude, tao ra dd thi
nhu duoc thé hién trén Fig.1, va x4c dinh thoi gian lam khé & toc do khong doi. Fig.1 1
db thi thé hién ham lugng 4m & mdi thoi gian 1am kho khi chét mang silic oxit dugc tAm
nude (ty 16 tim 95%) va chit mang silic oxit dugc 1am kho trong khong khi & nhiét do
100°C va téc d6 dong khong khi 13m/phut. Trén Fig.1, thoi gian lam kho & the do khong
i 1 khoang 20 phit tir khi bat ddu qué trinh lam kho. Téc do 1am kho khong doi dugc
xéc dinh 1a gia tri thu duoc bang cach chia mirc chénh 1éch (bién thién) gitta lugng nude
dugc chua trong khéi da duge tAm trude khi 1am kho va luong nude dugce chira trong
khéi d dugce tAm sau khi 1am kho trong thoi gian d& dugc xac dinh trudce trong thoi gian
1am kho & tdc do khong ddi (15 phut tir khi bét dau qua trinh 1am kho trong vi du 1) cho
thoi gian 1am kho va khdi luong ciia chét xtc tac co chét mang. Khéi luong cia chét xtic
tac c6 chét mang 13 tong cla céc khdi lugng gdbm chit mang va anhydrit cua
heteropolyaxit hodc mudi cta né (heteropolyaxit hodc mubi cia né ngoai trir nudce

hydrat hoa).

Phuong phap tinh cu thé cta tdc do lam kho khong ddi 1a nhu sau khi

heteropolyaxit hodc mudi n6 13, chang han, axit silicotungstic.
Ham lugng am cta khoi da duoc tdm: y;

Khéi luong chét xtc tac co chit mang (khéi luong chit mang silic oxit + khi

luong anhydrit silicotungstic): C;

Luong nudc (nude hydrat hoa cia axit silicotungstic + nuée duge st dung aé

didu ché dung dich heteropolyaxit trong nuéc): X
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Khi axit silicotungstic sau khi lam kho bang nhiét dugc coi 1a anhydrit, y dugc

biéu hién nhu sau.

y = (khbi lugng truée khi lam kho bing nhiét - khdi lwong sau khi 1am kho bang
nhiét) / khéi luong trudce khi 1am kho bang cach gia nhiét

—[(C+x)-C]/(C+x)=x/(C+X)

Téc do 1am kho (gr20/kgsupcar-phiit) duoc xac dinh bing cach chia mirc chénh léch
(g) gitra lugng nudce Xo trude khi lam kho trong khong khi va lugng nude xi sau khi lam
khd trong thoi gian d dugc xac dinh trudc t, cho khdi lugng chit xtc tac co chit mang

C (kg) va thoi gian lam kho t (phut).
Tbc d6 1am khd (gmo/Kgsupearphtit) = (xo —x1) / (C x 1)

O thoi didm nay, y = x / (C + x) ¢6 thé dugc chuyén thanh x = (C xy) / (1 - y).
Do do,

Téc d6 1am kho (gmo/kgsupearphiit)
=(x0—X1)/(C x 1)

=[(C x yo) / (1 -y0) — (C x y1)/ (1 -y1)] / (C x 1)
=[yo/(1=yo)-y1/(1-y)l/t

Luu y ring thuat ngit khdi lugng chat xic tac c6 chit mang C dugc loai bo ra
khoi miu sb va tt sd trong qua trinh rat ra cong thirc, va do d6 khong dugce bao gdm

trong cong thuc tbc do 1am kho.

Téc d lam khd khong dbi trong budc lam khd nam trong khoang tir 5 dén
300gm0/Kgsupcat-phuit, t6t hon 14 nam trong khoang tir 10 dén 150gm20/Kgsupeat-phtit, va tbt
hon nita 12 ndm trong khoang tir 15 dén 50gm0/kgsupearphilit. Theo mot phurong an khac,
tbc do lam kho khong doi trong bude 1am kho t5t hon 13 nim trong khoang tir 10 dén
270gm20/Kgsupcat-phuit, va t&t hon nita 12 ndm trong khoang tir 15 dén 240 gm20/Kgsupcat-phuit.
Khi téc d6 lam kho khong déi nhé hon Sgiro/kgsupeaphit, ¢6 thé khong phan bd dong
déu céc vi tri mang heteropolyaxit hodc mudi ctia né & bé mit chit mang. Nguoc lai, khi
téc d6 lam kho khong ddi vuot qua 300gmo/Kgsupear phiit, heteropolyaxit hodc mudi ctia

n6 ¢c6 thé két tu va co thé khong thu dugce hi¢u suét xic tac du.
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La phuong phap 1am khd, cac phuong phap chung nhu lam kho 6 ap suat thuong
bang cach st dung khong khi néng va lam kho & ap suét giam c6 thé duoc st dung. Tur
quan diém v& chi phi va $6 lugng cuia cac budce van hanh, dugc uu tién la dat ap suét
trong budc lam kho thanh ap suat xung quanh (ap sut khi quyén). Moi truong 1am kho
duoc st dung trong budce lam khod t6t hon 13 khong khi, nhung ¢ thé 12 khi tro, nhu khi

nito.

Loai thiét bi 1lam khé duoc sir dung trong bude lam kho khong bi gidi han dic
biét. Phuong phap tiép xuc khdi da duge tdm v6i moi truong lam khd (nhu khong khi
néng) dudi dang dong thdi khi dé 1am kho khéi da duoc tim l1a duge vu tién. Céc vi du
vé cac thiét bi 1am kho bao gom, ching han, may sdy kiéu bang va may sdy kiéu hop.
Duoc vu tién la dong thdi khi khong duoc tudn hoan, ma mdt luot (dong chay mot lﬁn)
dugc chap nhan trong may sdy. Bang cach st dung mot luot, moi truong lam kho voi do
4m thp c6 thé ludn ludn duge tiép xtic v6i khéi d3 duoc tAm (chit mang trén d6 chét

xtc tac dugc mang), bang cich d6 ting téc do 1am kho khong ddi.

Nhiét do ciia moi trudng lam kho tdt hon 1a nim trong khoang tir 80 dén 130°C,
va tét hon nita 1a nim trong khoang tir 100 dén 120°C. Khi nhiét d6 ciia moi trudong lam
kho cao hon hodc béng 80°C, tdc d6 1am kho co thé duoc duy tri & mot gid tri nhét dinh
hodc cao hon, va céc vi tri mang heteropolyaxit hodc mudi ciia n6 c6 thé phan bb khong
déng déu & bé mit chét mang. Ngugc lai, khi nhiét d6 ctia moi truong lam kho thép hon
hodc bang 130°C, sy phan hiy ctia heteropolyaxit hodc mubi cua n6 c6 thé duge ngan

chan.

Khi dong khong khi hodc khi nito da dugc gia nhi¢t duge sir dung lam moi trudong
lam kho, tbc d6 gi6 khong bi gidi han ddc biét, nhung vén tde tuyén tinh cta né tot hon
12 ndm trong khoang tlr 5 dén 100m/pht, va t5t hon nita 12 ndm trong khoang tir 10 dén
70m/phut. Khi van tde tuyén tinh 16n hon hoac béng Sm/phut, tdc dd lam khd co thé
ting 1én dé phan phéi khong ddng déu mot cach c6 hiéu qua cac vi tri mang
heteropolyaxit hoac mudi cia néd & bé mit chét mang. Mat khéc, néu van tdc tuyén tinh
nhoé hon hodc bing 100m/phit co thé ngan chin chét xtc tac (chat mang) bi chuyén

dong xoay trong budc lam kho.
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Khi khong khi dugc st dung 1am méi truong lam kho, do 4m tuong ddi cia n6
t5t hon 12 nim trong khoang tir 0 dén 60% RH, t6t hon nita 12 nim trong khoang tlr 0
dén 40% RH, va t5t hon nita 1a ndm trong khoang tir 0 dén 20% RH, dua trén nhiét do
mbi trudmg 1am kho & thdi didm di vao trong thiét bi lam kho. Khi d6 am ciia moi trudng
1am kho nhé hon hoic bing 60% RH, tée d6 1am khé c6 thé dugc gia ting dé phan bd
khong dong déu mot céch hiéu qua cac vi tri mang heteropolyaxit hodc mubi ctia né &

b& mit chat mang.
San xuét etyl axetat

Theo mdt phuong éan, etyl axetat ¢ thé thu duoc bang cach cho axit axetic va
etylen phan g trong pha khi bang céach sir dung heteropolyaxit hodc mudi cta no6 duge
mang trén chit mang silic oxit dudi dang chét xtc tac axit rén. Axit axetic va etylen t5t
hon 1a duoc 1am lodng bing khi tro, nhu khi nito, tir quan diém loai bo nhiét phan Gng.
Cu thé, khi chura axit axetic va etylen dudi dang cac nguyén li€u thé duoc tudn hoan
trong binh chira day chit xtic tc axit rén, va dugc cho tiép xtc véi chét xuc tac axit rdn
dé ching phan tng. Puge vu tién 1a bd sung mot lugng nho nude vao khi chira cac
nguyén li¢u tho tir quan diém duy tri hoat tinh xtc tac, va theo mot phuong an, phan ing
dugc thuc hién véi sy c6 mit ciia hoi nuéce. Tuy nhién, néu nude duge bd sung qua nhiéu,
luong cua céc san pham phy, nhu rugu va ete, co thé tang lén. Lugng nude dugc bd
sung t6t hon 1a nam trong khoang tir 0,5 dén 15% mol, va tot hon nita 12 tr 2 dén 8%

mol, dudi dang ty 1é mol clia nudce véi tong cla axit axetic, etylen, va nudc.

Ty 1€ clia etylen va axit axetic dugc st dung lam cac nguyén liéu tho khong bi
gi6i han dic biét, va theo ty 18 mol clia etylen va axit axetic, etylen:axetic axit t6t hon 1a
ndm trong khoang tur 1:1 dén 40:1, t6t hon nita 12 ndm trong khoang tir 3:1 dén 20:1, va

t6t hon nita 13 ndm trong khoang tir 5:1 dén 15:1.

Nhiét do phan tmg tét hon la nim trong khoang tir 50°C dén 300°C, va tét hon
nita 12 ndm trong khoang tir 140°C dén 250°C. Ap suit phan tng t6t hon 12 nam trong
khoang tu 0PaG dén 3MPaG (ap suit ap ké), tét hon nita 1a ndm trong khoang tur
0,IMPaG dén 2MPaG (&p suat p ké). Theo mot phuong an, nhiét do phan g nam
trong khoang tur 150 dén 170°C va 4p suét phan tng nam trong khoang tur 0,1 dén
2,0MPaG.
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Mic du SV cua khi (van toc khong gian ctia khi) chira cac nguyén li¢u tho khong
bi gi¢i han dac biét, khi né qua cao, cac nguyén liéu tho s& di qua ma khong du tién trinh
phan ing, trong luc néu né qua thip, cac vAn d& nhu ning suét thép co thé xay ra. SV
(thé tich ctia cac nguyén liéu tho di qua 11 chét xtc tac trong 1 gio (I/I1:h = h'l)) t5t hon
12 nim trong khoang tir 500 dén 20000h°!, tt hon nita la tir 1000 dén 10000h™".

Vi du thwce hién sang ché

Sang ché s& dugc mo ta dwa vao cac vi du va cac vi du so sanh sau day, nhung

sang ché khong bi gi¢i han & cac vi du nay.

Do mat do khéi cua chat mang silic oxit
Khéi lwong thé tich cta chéit mang silic oxit dugc do bang phuong phép sau day.
1. Khoang 200ml chat mang duoc dit trong xy lanh do dung tich 11

2. Str dung Kimtowel ™ hodc loai twong tu lam vét liéu dém, bé mit xung quanh

dugc g8 nhe hai muoi 1in @& dam bao sy dién day chit ché cua chét mang.
3. Thao tac 1 va 2 & trén dugc ldp lai nhiéu lan.

4. Khi thé tich cta chit mang dat khoang 11, chét mang dugc bd sung véi cac

lugng nhd, va thao tac 2 dugc 1dp lai.
5. Sau khi dong 11 chét mang, khéi luong duge do.

6. Cac thao tac 1 dén 5 dugc thuc hién téng cong ba l4n, va trung binh cua cac

gié tri khdi lvong dugc 14y 1a khéi lugng thé tich (g/1).
Do kha ning hap thu nudc bdo hoa cua chéit mang silic oxit

Kha nang hép thu nudc bao hoa cia chat mang silic oxit dugc do ¢ nhiét do moi

truong xung quanh (23°C) bang cach st dung phuong phap do sau day.

1. Khoang 5g chit mang dugc cn (Wlg) va dugc dit trong cbc mo dung tich
100ml.

2. Khoang 15ml nudc tinh khiét duoc bd sung vao cdbec mod dé che phu hoan toan

chit mang.

3. Cdc mo duge dé yén trong 30 pht.
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4. Cac luong chira ciia coc mé dugce cho trén ludi thép ¢ 16 lw6i nhd hon chat

mang, va nudc tinh khiét dugc thoat ra.

5. Nuée dinh bam vao bé mit ciia chat mang dugc loai bo bing cach ép nhe bang
khan gidy cho téi khi bé mit trd nén mo duc.

6. Khdi luong clia chat mang da dugc hép thu nuée duge do (W2g).

7. Kha nang hép thu nuéc bao hoa clia chit mang dugc tinh tir cong thirc sau déy.

Kha ning hp thu nuéc bao hoa (thé tich ctia nuéc dugce hép thu (1) / thé tich biéu
kién cia chit mang (1))

— [(W2 - W1) (g) /¥ trong ctia nude & 23°C (g/1)] x khdi lugng thé tich cta chat
mang (g/1) / W1 (g)
Ty 18 tAm

Ty 18 tdm (%) = 100 x thé tich ctia dung dich heteropolyaxit trong nuéc hép thu
boi chat mang c6 thé tich biéu kién 11/ khé ning hép thu nuéc bio hoa cua chit mang
Phuong phép tinh téc d 1am kho khong dbi

1. Khoang 5g khéi da dugc tdm duoc 14y mau va ham lugng 4m cta n6 dugc do
bing can gia nhiét.

2. Khéi da dugc tAm duoc 1am kho riéng r& trong céc diéu kién da dugc xac dinh
truge, va khoang Sg miu chét xtic tic c6 chit mang (thanh phén chét xtc tac + chét
mang) dugc 13y trong khoang thoi gian lam kho & tbc do khong ddi, va ham luong Am

cua no6 dugce do bang cén gia nhiét.

3. Téc d6 1am kho khong ddi (gmo/kgsupearphut) duoc tinh bang cach chia lugng
nuée duge loai bo bang cach lam kho (g), ma thu dugce tlr cdc ham lugng 4m trong cac

bude 1 va 2, cho thoi gian 1am kho (phit) va khéi lugng chét xtc téc c6 chat mang (kg).

Cac didu kién 1am kho bing can gia nhiét (may do 4m lam kho gia nhiét, model:
MF-50, san xuét béi A & D Company, Limited) 1a nhiét do: 200°C, c4c diéu kién cudi:
dén khi muc thay d6i ham lugng 4m bang 0,05%pht.

Ham luong 4m ctia khoi dd duge tam dugce tinh bang cong thirc dd m6 ta ¢ trén.

Khéi da duoc tAm trude khi 1am kho bing nhiét (trude khi do ham luong 4m) chira nu6e
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hydrat hoa cia heteropolyaxit hodc mudi cta né. Nhiét do 1am kho trong can gia nhiét
1a 200°C, va cho r%mg nudc hydrat héa dugc loai bd sau khi lam kho béng nhiét (sau khi
do ham lugng 4m) va heteropolyaxit hoic mubi ctia né 1a anhydrit. Cu thé, khdi lugng
khéi da duge tAm trude khi 1am khé bang nhiét = nuée hydrat hoa cia heteropolyaxit
hodc mudi cia né + chit mang silic oxit + nudc dugce sit dung dé didu ché dung dich
heteropolyaxit trong nudc, va khdi luong chit xic tac c6 chét mang sau khi 1am kho

bang nhiét = anhydrit ctia heteropolyaxit hodc mudi ctia nd + chit mang silic oxit.
Vidul
Pidu ché chat xtic tic A

120g axit silicotungstic 26 hydrat loai Keggin co san trén thi trudng
(HsSiW12040-26H20; san xuét boi Nippon Inorrganic Colour & Chemical Co., Ltd.)
duoc hoa tan trong 75,8g (75,8ml) nude tinh khiét dé diéu ché 108ml dung dich axit
silicotungstic trong nudc (95% thd tich kha ning hép thu nudc bao hoa cua chét mang,
ty 16 tim 95%). Sau d6, dung dich nudc thu duoc duoc bd sung vao 0,31 (134g) chat
mang silic oxit A ¢6 san trén thi trudng (hinh cau, duong kinh: khodng Smm, khéi luong
thé tich: 451g/1, kha ning hép thu nudc bdo hoa: 379¢/1, dién tich bé mat riéng BET:
280m?/g) va dugc khudy k§ dé tam chit mang. Sau khi 1am kho trong khong khi trong
1 gio, khdi da dugc tAm duogc 1am kho bing may siy khong khi nong loai hop duoc
thong gi6 (may siy loai gia do thong gio thi nghiém, tén model: LABO-4CS, san Xuét
boi Nagato Denki Mfg, Co., Ltd.) ¢ nhiét do khong khi nong 100°C va tbc do gio
13m/phit d& thu duge cht xtc tac A. Téc do lam kho khong déi dugc tinh bang cach
14y mAu 15 phit sau khi bét dAu qué trinh lam kh. Gié tri ctia téc 40 1am kho khong do

duoc thé hién trong bang 1.
Vidu2
Diéu ché chit xuc tac B

Khdi da dugc tAm thu duge theo cling mot cach nhu vi du 1 ngoai trir 12 cac luong
cua axit silicotungstic, nudc tinh khiét, va chét mang silic oxit dugc thay dbi 1an luot
thanh 36,6kg, 22,7kg, va 901. Khdi da dwoc tim duge lam kho theo cing mdt cach nhu
chét xuc tac A, ngoai trir 12 nhiét do khong khi nong dugc thay dbi thanh 100°C va tbc
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d6 gi6 duoc thay dbi thanh 30m/phit, dé thu dugc chit xtc tac B. Gié tri ciia toc do lam
kho khong dbi duoc thé hién trong bang 1.
Vidu3
Pidu ché chit xac tac C

Chét xuc tac C thu dugc bang cach lap lai cc cong doan cua vi du 2 ngoai trir 1
tbe d6 gi6 ctia khong khi néng duogc thay dbi thinh 60m/pht. Gid tri cua téc do lam kho
khong dbi dugc thé hién trong bang 1.
Vidu4
Pidu ché chit xtc tic D

Chét xuc tac D thu dugc béng cach lap lai cac cong doan cua vi du 3 ngoai trur la
nhiét d6 cia khong khi néng duge thay ddi thanh 120°C. Gia tri cia toc do lam kho
khong d6i duge thé hién trong bang 1.
Vidu5
Diéu ché chit xic tac E

Chét xtc tac E thu dugc bang cach lap lai cac cong doan cua vi du 1 ngoai trir 1
nhiét do cua khong khi néng dugc thay ddi thanh 130°C va tbc d6 gié duoc thay aoi
thanh 98m/phut. Gid tri ctia tdc d6 1am kho khong ddi duge thé hién trong bang 1.
Vidu6
Diéu ché chit xuc tac F

120g axit silicotungstic 26 hydrat loai Keggin c6 san trén thi truong
(H4SiW12040-26H20; san xuit boi Nippon Inorganic Colour & Chemical Co., Ltd.) dugc
hoa tan trong 73,3g (73,3ml) nudc tinh khiét dé didu ché 105,5ml dung dich axit
silicotungstic trong nudc (95% thé tich kha ning hap thu nudc bao hoa cia chét mang,
ty 1€ tAm 95%). Sau d6, dung dich nudc thu dugc duge bd sung vao 0,31 (144g) chét
mang silic oxit B ¢ sin trén thi truong (hinh cau, duong kinh: khoang Smm, khéi lugng
thé tich: 480g/1, kha ning hap thu nudc bdo hoa: 370g/1, dién tich bé mit riéng BET:

147m?/g) va dugc khudy k¥ dé tAm chit mang. Sau d6, cac cong doan gidng nhu trong
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vi du 1 dugc lap lai d& thu dugc chit xuc tac F. Gia tri ciia téc d6 lam kho khong doi

dugc thé hién trong bang 1.
Vi du so sanh 1
Diéu ché chat xic tac G

Chét xuc tac G thu duge b%mg cach 13p lai cac cong doan cta vi du 1, ngoai trir-
1a may sdy duogc thay dbi thanh may sdy kiéu hop d6i luu tur nhién (méy sdy nhiét do
khong ddi, model: DSR420DA, san xuét béi Toyo Seisakusho Kaisha, Ltd.) duogc dit &
nhiét 6 100°C. Gi4 tri cta tdc do 1am kho khong ddi duge thé hién trong bang 1.

Vi du so sanh 2
Diéu ché chat xtic tic H

Chét xuc tac H thu dugc bang cach lip lai cdc cong doan cua vi du 1 ngoai trir la
nhiét do ciia khong khi nong dugc thay ddi thanh 50°C va tée do gi6 dugc thay doi thanh
9m/phit. Gid tri cua tc d6 1am kho khong dbi duge thé hién trong bang 1.

Vi du so sanh 3
Diéu ché chat xuc tac

Chét xtc tac I thu duge biang cach lip lai cac cong doan cua vi du 1 ngoai trir 1a
ty 16 tim duogc thay déi thanh 70%. Gié tri cia téc do 1am khd khong ddi dugc thé hién
trong bang 1.

Vi du so sanh 4
Piéu ché chit xuc tac J

0,31 (144g) chat mang B dugc tam dung dich axit silicotungstic trong nudc theo

cing mot cach nhu trong vi du 6. Sau khi lam kho trong khong khi trong 1 gio, bude

lam kho duoc thuc hién theo cing mot cach nhu trong vi du so sanh 1 dé thu dugc chét

xtic téc J. Gia tri cta téc d6 1am kho khong déi dugce thé hién trong bang 1.
Phan tich EPMA

Pé xac nhan cac vi tri mang thanh phan hoat tinh, sy phéan bb ndéng do tungsten
cla cac chét xtc tac ctia vi du 1 va vi du so sanh 1 duge do bang phép phan tich EPMA.

Khi tién xur ly mau do, mau dugc tach bang dao, va mit cadt ngang dugc mai thd bang
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giéy nham #400, #1000, va #1500 theo tht tu do, bé mit do duoc tao ra béng cach hoan
thién bang gidy nham #2000. Céc két qua thu duge duge thé hién trén cac Fig.1 va 2.
Phan tich EPMA duogc thuc hién bing céach st dung thiét bi va cac diéu kién sau day.

Thiét bi: TXA-8530F (san xuit bsi JEOL Ltd.)

Pién thé tang toc: 15kV

Anh xa WDS (phan tich dong): dong WM 3ch (PET)

Dong dién chiéu xa: 1 x 107A

Thoi gian do: 50ms

buong kinh chum: 10pm

Kich thudc diém anh: 15um

Chiéu rong phan tich dong: khoang 0,2mm
San xuit etyl axetat

Ong phan tng bang thép khong gi c¢6 duong kinh trong 25mm dwgc nap 40ml
mdi trong sb cac chét xtc tac thu dugc trong céac vi du va cac vi du so sanh dugc mo ta
O trén, ap suét dugc tang dén 0,75MPaG, va sau d6, nhiét 4o dugc tang dén 155°C. Sau
khi xt ly béng khi hon hop gém 85,5% mol khi nito, 10,0mol% axit axetic, va 4,5% mol
nuge trong didu kién SV (thé tich cua vt liéu di qua 11 chét xuc tac trong 1 gio (1/1'h =
h')) = 1500h! trong 30 phut, khi hdn hop gdm 78,5% mol etylen, 10% mol axit axetic,
4,5% mol nudc, va 7,0% mol khi nito dugc dua vao trong diéu kién SV = 1500h! va
duogc phan tng trong 5 gid. Phan g dugc thuc hién bang cach diéu chinh nhiét do phan
rng nén nhiét do cao nhét trong s6 10 phan d3 chia cta 16p chét xuc tac 12 165,0°C. Khi
di qua thiét bi phan tmg trong tir 3 dén 5 gio sau khi bét d4u phan tng dugc ngung tu
bang nudc lanh va dugc thu hdi (sau day duoc goi 1a “phan ngung™), va dugc phan tich.
Ngoai ra, khi khong ngung tu con lai khong ngung tu (sau day duge goi 1a “khi khong
ngung tu”) dugc do trong cung khoang thoi gian nhu phan ngung, va 100ml khi dugc
14y ra va dugc phan tich. Céc két qua phan tng thu dugc dugc thé hién trong bang 1.

Phuong phap phéan tich phan ngung
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Bing cach sir dung phuong phép chudn ndi, Iml 1,4-dioxan duoc bd sung lam
chuén noi vao 10ml dung dich phan mg, va 0,2ul dung dich dugc bom va dugc phan

tich trong céac diéu kién sau day.
Thiét bi séc ky khi: 7890B san xuét boi Agilent Technologies

Cot: ¢ot mao din DB-WAX (chiéu dai: 30m, dudng kinh trong: 0,32mm, mang
do day: 0,5um)

Khi mang: khi nito (ty 1€ tach 200:1, tdc do dong trong cot: 0,8ml/phut)

Céc diéu kién nhiét do: nhiét dd bd cam bién 14 250°C, nhiét d6 khoang bay hoi
14 200°C, nhiét d6 cot duge duy tri & 60°C trong 5 phut tir khi bt dau phan tich, va sau
do, nhiét d6 duoc tang dén 80°C & tdc do 10°C/phut, va sau khi dat 80°C, nhiét do duoc
tang dén 200°C & tdc @6 30°C/phit va duy tri & 200°C trong 20 phut.

Bo cam bién: FID (tbc do6 dong H: 40ml/phit, tbc @0 dong khong khi:
450ml/phut)

Phuong phéap phén tich khi khong ngung tu

Bing cach st dung phuong phap dudng cong hiéu chinh tuyét d6i, 100ml khi
khoéng ngung tu dugce 14y mau, toan bd lugng nay dugc cho chay vao bo 14y mau khi
Iml dugc gén vao thiét bi sic ky khi, va phén tich dugc thyc hién trong cac diéu kién

sau day.

1. Etyl axetat
Thiét bi séc ky khi: 7890A san xuit béi Agilent Technologies
Cot: Agilent J&W GC column DB-624
Khi mang: He (téc d6 dong: 1,7ml/phut)

Céc didu kién nhiét: nhiét do bd cam bién 1a 230°C, nhiét do khoang bay hoi 1a
200°C, nhiét do cot duge duy tri & 40°C trong 3 phut tir khi bat diu phan tich, va sau d6
duoc tang dén 200°C & téc do 20°C/phit.

B6 cam bién: FID (téc do dong H: 40ml/phit, tbc do dong khong khi:
400ml/phut)

2. Buten
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Thiét bi sic ky khi: 7890A san xuét boi Agilent Technologies
Cot: Shimadzu GC GasPro (30 m), Agilent J&W GC column HP-1
Khi mang: He (tdc d6 dong: 2,7ml/phit)

Céac diéu kién nhiét: nhiét do bd cam bién 12 230°C, nhiét d6 khoang bay hoi 1a
200°C, va nhiét d6 cot dugc duy tri & 40°C trong 3 phut tir khi bit ddu phan tich, va sau
d6 duoc tang dén 200°C & toe do 20°C/phit.

Bo cam bién: FID (téc dd dong Ha: 40ml/phut, tbc do dong khong khi:
400ml/phut)

Su phan bé ndng d6 tungsten ctia mdi chit xiic tac béi phan tich EPMA dugc thé
hién trén Fig.2 (vi du 1) hoac Fig.3 (vi du so sanh 1). Tur cac Fig.2 va 3, co thé hiéu duoc
rang bing cach ting tdc do lam kho khong dbi cua khéi da dugc tAm, cic vi tri mang

heteropolyaxit hodc mudi ctia n6 c6 thé phan bd khong d6ng déu & bén ngoai chit mang.

Céc két qua vé hiéu sut xuc tac khi san xuét etyl axetat dugc thé hién trong bang
1. Khi céc vi du 1 d@n 5 va cac vi du so sanh 1 va 2, st dung cing mot chét mang, dugc
so sanh véi nhau, ¢6 thé hiéu dugc réng béng cach ting tdc d6 lam kho khong dbi, hiéu
suit khong gian-thdi gian cla etyl axetat dugc tang 1én va do chon loc cia san phim
phu buten dugc giam xuéng. Pac biét, nhu dugc thé hién trén Fig.4, c6 thé hiéu duoc
rang c6 su twong quan gifta tbc do lam kho khong dbi va dd chon loc buten. Do buten,
12 mot trong sb cac san phim phu chinh trong phén Ung nay, gy ra qua trinh cde hoa
chét xuc tac, nén mong mudn c6 dd chon loc buten nhé hon tir quan diém tudi tho cua
chét xtc tac. Mic du cac chét xtc tac khac nhau vé& dd chon loc buten khoang vai phé‘ln
nghin phan trim trong danh gid ngén han trong céc vi du cia sang ché, do thuc té 1a
hang chuc nghin tan etyl axetat tré 1én duge san xuét hing nam trong qué trinh van hanh
dai han trong san xuét thuc té, day dugc coi la diém khac biét vuot trdi. Hon nita, khi vi
du so sanh 3, trong do ty 1€ tAm nho hon 80%, dugc so sanh v6i cac vi du 1 va 2, st
dung cung mot chét mang va co tdc do lam khd khong ddi tuong tu, co thé hiéu duoc
rang hiéu suit khong gian-thoi gian cla etyl axetat giam xubng va dd chon loc buten

tang 1€n (kém di).
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Kha ning 4p dung cong nghiép

Phuong phap san xuat cua sang ché c6 thé tao ra chat xlc tic san xuat etyl axetat
¢6 hiéu suit cao, trong d6 thanh phan hoat tinh c6 mét gan bé mat cia chat mang, va

hiéu suat xuc tac cao dugc thé hién, va c6 kha nang ap dung cong nghiép.
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YEU CAU BAO HQ

1. Phuong phap san xuét chat xtc tic san xuét etyl axetat, trong d6 phuong phéap nay

bao gdém cac budc, theo thit tw nay:

(1) bude tim dé tAm chat mang silic oxit bing dung dich nuéc cua heteropolyaxit
hodc mubi cta né véi lwong ndm trong khoang tir 80 dén 105% thé tich kha nang hap

thu nudc bao hoa cia chat mang dé tao ra khoi da duogc tam, va

(2) bude 1am khd dé 1am kho khéi da dugc thm & tde do 1am kho khong déi ndm

trong khoang tir 10 dén 270gmo/Kgsupca-phiit.

2. Phuong phap theo diém 1, trong do6 tdc d6 lam kho khong ddi trong bude lam khod
nim trong khoang tir 10 dén 150gm0/Kgsupcar-phit.

3. Phuong phép theo diém 1 hoic 2, trong d6 tdc do lam kho khong ddi trong budce lam
kho nam trong khoang tir 15 dén 50gmo/kgsupcarpht.

4. Phuong phap theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6 nhiét do cua
moi truong lam khé dugce st dung trong budce lam khd nim trong khoang tir 80 dén

130°C.

5. Phuong phap theo diém bét ky trong s§ cac diém tir 1 dén 4, trong d6 moi truong 1am
kho trong budc lam kho 1a khong khi co do 4m twong d6i ndm trong khoang tir 0 dén
60% RH (relative humidity), va khong khi duge cho tiép xic véi khdi di duge tim dudi
dang dong khong khi dé 1am kho khéi da duoc tAm.

6. Phuong phép theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 ap suét trong
budc lam kho 13 ap sudt thuong.

7. Phuong phép san xuit etyl axetat bang cach st dung etylen va axit axetic lam cac
nguyén liéu tho, trong d6 phan tng dugc thuc hién v6i sy c6 mat cua chét xtc tac san

xuét etyl axetat dugc san xuét bing phuong phép theo diém bat ky trong sb cac diém tir

1 dén 6.
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W SU PHAN BO NONG DO G MAT
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[viDu 1] PHAN TICH EPMA: CAC KET QUA PHAN TINH DONG CUA
W TRONG CHAT XUC TAC
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W SU PHAN BO NONG DO O MAT
CAT NGANG CHAT XUC TAC

[ViDU SO SANH 1] PHAN TICH EPMA: CAC KET QUA PHAN TINH DONG CUA
W TRONG CHAT XUC TAC
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