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Nghién ciru ché tao xic tic tir khoang chit ciia Tuyén Quang ting dung cho
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Tom tat

D& nghién ctru ché tao xuc tac tir quang sét cua Tuyén Quang tng dung lam xdc tac cho qua trinh ozon héa
X ly mau nwoc thai cua qua trinh san xuét bot giay. Quang sét duoc xt ly so b, nghién va sang chon
nham thu céc hat khoéng dat kich thuéc theo yéu cau. Quang sau xir ly do bé duwoc nghién ciru ché tao xiic
tac bdng qua trinh oxi hda & cac diéu kién khac nhau. Bén canh d6, ciing da nghién ctru quy trinh ché tao
vién xuc tac co kich thwdc I6n phu hop lam xuc tac trong céng nghiép. Xdc tac thu dwoc da dwoc (ing dung
thir nghiém cho qua trinh ozon héa xt ly mau nuéc thai cta céng ty ¢d phén Giéy An Hoa. Két qua cho théy
xtc tac ché tao tir quang sét ctia Tuyén Quang thé hién hoat tinh cao va hiéu qué cao trong khir mau nwéc
thai san xuét bot gidy bang phwong phap ozon héa, khi st dung xuc tac voi lwong 5 mg/l d& lam giam
khodng hon 60% dé mau ctia nuwéc thai ban déu. Nuoc thai sau xt Iy ¢6 d6 mau dat yéu cu theo QCVN

Tir khoa: Quang sét, Fe20s, ozon hda, nwdc thai, bot gidy
Abstract

This study presented the fabrication of catalyst from iron ore of Tuyen Quang and application for ozonization
of pulp mill’s effluents. Iron ore was treated, refined and screened to obtain the particles with suitable size.
The pretreated ore was subjected to fabricate the catalyst by oxidation at different conditions. Furthermore,
the process for making of catalyst tablet was also studied to achieve the particles with big size for industrial
catalyst. As-obtained catalyst was investigated in ozonization of An Hoa pulp mill’s effluents to reduce the
effluent colour. The results showed that catalyst from mineral of Tuyen Quang exhibited the high catalytic
efficiency in reduction of colour of pulp mill’s effluents. By ozonization with catalyst dosage of 5 mg/l, the
colour degree of effluents was reduced by 60%. The pulp mill’s effluents after treatment had the acceptable
colour degree as Vietnam Standard on Environment.
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Trong nude thai ciia nha may san xuat bot giay
va giay c6 rat nhiéu xo s¢i, nhi€u dan xuat cta lignin

Tai nguyén khoang san la mot trong nhing
ngudn luc co vi tri rét quan trong trong sy nghi¢p xay
dyng va phat trién kinh t& - xa hoi. Tuyén Quang la
mot tinh thuc ving Tay Bic nugce ta, voi nguon tai
nguyén khoéng san da dang va rat phong phu, trong
d6 c6 nhiéu ngudn kim loai va oxit kim loai, trong d6
phai ké dén quang sat [1]. Quang sat khong chi dap
(g cho nhu ciu san xuat sat thep, ma con ¢ y nghia
trong cong nghiép san Xuét Xi mang dudi dang phu
gia diéu chinh. Cac khoang sit da dang nay ciing c6
tiém ning sir dung 1am nguyén liéu ché tao vat liéu
xuc tic cho cac qua trinh hda hoc.
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1a cic hop chit cao phan tir vong thom va cac hoa
chat khac [2]. Pay 1a cac hop chét gdy mau rat kho bi
phan huy lam cho nu6c thai cua nha may gidy néi
chung c6 mau gy mit my quan va kho dat cic yéu
cdu vé d6 mau theo QCVN. Do d6 cin phai nghién
clru cu thé dé dwa ra day chuyén cong nghé xir 1y mau
nudc thai nganh gidy mot cach hop 1y, dam bao nuéc
thai ciia nha mdy thai ra dat yéu cau.

Hién nay, c6 nhiéu phuong cich khic nhau dé
xu ly nude thai cling nhu xu ly mau cua nude thai.
Tuy nhién, ozone 1a mot trong nhiing giai phap t6i uvu
vi ozone ¢6 thé xir 1y, loai bo cac hop chét hitu co va
mau ciia nude thai, ma cdc cong nghé truyén thong
khong giai quyét duoc [3]. Bén canh dd, ozon hda sir
dung xtic tac la cac kim loai va hop chét cta chung, 1a
mot giai phap hitu hi¢u dé cai thién kha nang oxi hoa
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clia ozon ddi véi cac chit mang mau va mot sd hop
chat hiru co kho phan huy khac [4,5].

Do d6, da nghién ctru tin dung khoang chit ciia
Tuyén Quang dé tng hop nén xiic tac thich hop, hoat
tinh cao cho phan g ozon héa xu Iy mau nude thai
san xudt bot gidy. Voi két qua thu dugc hy vong c6
thé dua ra mot qui trinh ché tao xiic téc tir khodng sit
cia Tuyén Quang, ung dung cho qud trinh xur ly
nuoc thai san xuét bot gidy mot cich hiéu qua vé mat
kinh té ciing nhuw moi truong

2. Thuc nghiém
2.1. Vit liéu va héa chit

Vit lidu nghién ctu 1a cic mau khoang chat
(quing sat) duoc ldy tir mot sd cong ty khai thac
khodng san trén dia ban Tinh Tuyén Quang, dugc lay
theo cac phuong phap tiéu chuan hoa, phu hop véi
tinh hinh thuc té tai cac don vi san xuét.

Hoéa chat diing cho thyc nghém 14 héa chét tinh
khiét PA va héa chit cong nghiép cua Trung Qudc
san xudt va héa chat tinh khiét PA cua Sigma-
Aldrich.

2.2. Ché tgo vt liéu xiic tdc tiv quéng sdit

- Nghién va sang: Méau dugc nghién trén may
nghién bi siéu téc nhim thu cic hat khodng dat kich
thudc theo yéu cau, mau sau khi nghién duoc sang dé
loai bo cac hat c6 kich thudc to di, lfiy cac hat ¢6 kich
thudc dong déu nhau.

- Oxy héa mau qugng: Cho mau vé6i khdi lugng
xac dinh vao chén nung, va nung & cic nhiét d6 khac
nhau (300-500 °C) trong khoang 3h, sau d6 ldy miu
ra, d& ¢ ngoai moi truong cho dén khi mau try vé
nhiét do thuong. Mau sau khi nung dugc dem di phan
tich cAu truc bang phuong phap phd IR, anh SEM.

- Tao vién xiic tdc: Dit sét cho vao trong cbe su,
nghién nho va tron déu véi miu khoang. Cho tir tir
nude vao dao tron déu, sau dé tao thanh vién xdc tac
hinh ciu duong kinh 3 cm. D& do d6 bén cua vién xiic
téc, tién hanh teong tu nhu trén chi khac 1a xic tac
dugc cho vao may ép, ép thanh khdi hinh tru, sau dé
dem sdy u6t nhiét d6 100 °C thoi gian 30 phut, rdi
chuyén sang nung & nhiét d§ 500 °C thoi gian 3 gio
lién tuc. C4c mau hinh try sau nung dugc mang di do
d6 bén.

2.3. Xir I mau nwéc thdi sin xudt bt gidy bang
ozon

Tién hanh xir Iy mot lugng 16n nudc thai san
xudt bot gidy tir cong ty CP Gidy An Hoa, Tuyén
Quang (khoang 10 lit mdi 1in) theo so d6 hai cong
doan (xur 1y co-ly va xtr 1y sinh hoc), nudc thu dugce
sau qué trinh xu ly trén dugc st dung cho nghién ctru
khir mau bang ozon.
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Mai thuc nghiém xu 1y bang ozon dugc tién
hanh véi 500 ml nudc thai da qua xur 1y sinh hoc,
trong cot thiy tinh dung tich 1000 ml. Ozon dugc cip
vao cdt (suc tir dudi day cot) vai luu luwong 800 mg/h.
Sau khi két thuc thyuc nghiém, nudc thai duwgc phan
tich d6 mau theo tiéu chuin hién hanh.

2.4. Cac phwong phdp phén tich

Phé hép thu hong ngoai ciia cic mau phéan tich
dugc ghi trén may Perking ELMER va Thermo
Nicolet 6700 FT-IR. Phé nhiéu xa Ronghen XRD ciia
mau nghién ciu dugc ghi trén médy Brucker DS
Advance (Ptc) 6ng phat tia Ronghen bang Cu (co
bude song A =1,540 A); goc quét thay ddi tir 5° dén
70°; bude quét 0,05° va tbe d6 quét 0,5 gidy tai phong
thi nghiém Cong nghé Loc Hoa dau va Vat liéu Xic
tac, Truong Pai hoc Bach khoa Ha Noi.

Phuong phép hién vi dién tir truyén qua (TEM):
Puoc do trén may Philips Tecnai - 10 microscope, do
phan giai kich thuéc nguyén ti, dién &p 100 KV.
Hinh anh SEM mau nghién cuu dugc ghi trén may
dugc chup trén may Hitachi S4800 cua Nhat thudc
Vién Tién tién Khoa hoc va Cong nghé¢, Truong Dai
Hoc Bach Khoa Ha Noi.

3. Két qua va thio luin

3.1. Nghién ciru xdc lgp ché dp cong nghé ché tgo
xtic tdc tir qudng sat

3.1.1. Nghién ciru qua trinh oxi hoa quang limonit

Nham nang cao hoat tinh xuc tac cho phan tmg
ozon héa khir mau nude thai, mau khoang chat sau
khi nghién va sang chon dugc tién hanh qua trinh oxi
hoa bang khong khi ¢ cac nhi¢t do khac nhau. Sau khi
két thuc phan tmg, mau khoang chat dugc phan tich
pho XRD va IR, két qua dugc thé hién trong hinh 1
va 2.
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Hinh 1. Phé XRD ciia mau khoang chit trudc va sau
qud trinh oxi hoa ¢ cac nhiét do khac nhau, (a): ban
dau, (b): 300 °C, (c): 400 °C va (d) 500 °C
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Limonit chtra thanh phan chu yéu 1a pha goethite o-
FeO(OH), pha tinh thé nay c6 thé dugc chuyén hoa
thanh a-Fe>O3 (hematite) & nhiét d twong ddi cao, tir
khoang trén 300 °C. Tir két qua XRD thu duoc trén
hinh 1 ta thdy, c¢6 sy chuyén pha tinh thé manh mg
sau qua trinh khir. P4 c6 nhimg pha tinh thé méi xuét
hién dong thoi v6i nhitng pha tinh thé bién mat. Ban
dau mau khoang chit con chira hdn tap nhiéu pha tinh
thé trong d6 co ca pha Quartz (SiO,), nhung khi ting
nhiét d6 qué trinh oxi héa 1én 300 °C thi da chuyén
hoa hét thanh pha goethite va khi nhiét d6 ting 1én
nita 400 °C va 500 °C thi chuyén hoa thanh pha tinh
thé hematite va maghemite. Hematite (Fe,O3) va
maghemite (Fe3Os) 1a xtdc tic hoat tinh cao trong
cong nghé hoa hoc, la xic tac cho nhiéu loai phan
ung trong d6 cé qua trinh oxi héa st dung tac nhan
ozon.
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Hinh 2. Phd FT-IR két hop cta xic tic sau nung &
500 °C

Panh gia cdu tric bé mit cia miu quing sau khi
nung bang cach phd FT-IR trong dai s6 song tir
(550+1380) cmr'. DSi véi mau nghién clru co xuét
hién cac dao dong tai cac sé song cua khoang 1380,
560, 729, 796 va 905, 665 va 838, va 1027 cm! 1a
dic trung dao dong cia hop chit sit oxit va hydroxit.
Vin con cac peak ctia hop chit goethite, sederite
nhung yéu hon trong khi cudng do cua cac peak dic
trung cho hematite va maghemite thi xudt hién véi
cuong d6 manh hon (796, 1027 va 560). Ching tdé
rang mau khoang chét sau qua trinh nung trong khong
khi & nhiét do cao (500 °C) thi da chuyén hoa hau hét
thanh pha tinh thé hematite va maghemite. Ta thay
két qua ctia phd hong ngoai IR 1a chinh xéc, bd sung
thém cho két qua XRD thu dugc ctia miu phan tich
(hinh 1), thé hién duoc dﬁy du cac lién két cua céc
pha tinh thé x4c dinh dugc trong phd cAu tric XRD
clia mau khodng sau nung.

Tir hinh SEM cta miu khodng chét trude va sau
qua trinh khir & hinh 3 ta thdy, hinh thai bé mat cua
cac hat khoang chit va hat xtc tac thu duge sau qua
trinh oxi hda khong c¢6 nhiéu khac biét, déu co cac hat
1di rac va dugc thé hién bang céc hat roi rac trén anh
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SEM. C6 thé 1a do trong mau khoang va miu xfic tic
sau oxi hda déu co chira cac hat oxit sat va oxit silic
va chiing ¢6 hinh dang hat giong nhau.

Hinh 3. Anh SEM ciia mau khoang chét trudc (bén
trai) va sau (bén phai) qua trinh oxi héa

3.1.2. Nghién ciru qui trinh tgo vién xiic tdc

Dé co thé tmg dung lam xiic tic cong nghiép
cho qua trinh ozon hdéa nudc thai, viéc tao vién xic
tdc voi hinh dang va kich thude khac nhau phti hop
Vi yéu cau cu thé ciia qua trinh 13 rat can thiét. Dé
thu duge vién xuc tac co dd bén co hoc can phai phdi
tron sir dung chit két dinh v6i mic diing phit hop,
thoi gian nung phit hop. Tir két qua nghién ctru &
phan trén cho thiy, xuc tac dugc oxi hoa bing qua
trinh nung tai nhiét d6 500 °C 1a pht hop nhit, do d6
& phéan nay da chon nhiét d6 nung 1a 500 °C dé nung
vién xic tic. Pa tién hanh nghién ciru anh huéng cua
muc dung chit két dinh dén do bén co hoc cua vién
xuc tdc & cac mirc dung khac nhau 1a: 10, 20, 30; 40;
50% (so véi lugng xtc tac st dung) véi thoi gian
nung 12 3 gid, nhiét d6 nung 14 500 °C. Chét két dinh
duoc bd sung vao xiic tic véi lugng thich hop, tron
déu va tao vién, sau d6 vién xuc tac duge mang di do
d6 bén co hoc. Két qua dugc tong hop trong bang 1.

Bang l.rAnh huong cia muc ding chat két dinh
(CKD) dén d6 bén co cia vién xuc tac

. Gia tri
rp | Micdimg | Ap lyc bobénco | trung
CKD, % N) d (N/m?) binh
(N/m?)
1 20 660 200,1x10*
205,3x10*
2 20 670 210,5x10*
3 30 720 235,9x10*
255,9x10
4 30 780 275,9x10*
5 40 740 290,8 x10*
294,9x10
6 40 800 297,6 x10*
7 50 880 345,8x10*
340,3x10*
8 50 900 334,8 x10*

Dbi v6i truong hop sir dung 10% chét két dinh
thi d§ bén co hoc cia vién xuc tac khong cao, cic
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thanh phan khong c6 d6 két dinh va d& v& vun ra. Do
d6, & muc dung chat két dinh nay thi khong thé do
duoc d6 bén co hoc. Tix két qua trong bang 1 ta nhan
thdy khi mirc ding chat két dinh tang tir 30 dén 50%
thi d6 bén co ciia vién xiic tic ciing ting. Diéu nay 1a
hoan toan phit hop vi khi mirc ding chét két dinh ting
thi kha nang lién két giita hat xtic tic va chét két dinh
va giita cdc chit két dinh v6i nhau s& tang, giup cho
d6 bén cuia vién xic tac thu duge sé tang. Khi ting
mirc diing chat két dinh tir 20 1én 30% thi c6 do bén
clia vién tang 1én mot cach rd rét. Khi tiép tuc ting
mtrc ding céc chét két dinh 1&n 40%, 50% thi d6 bén
co ¢6 ting nhung khong nhiéu. Bén canh d6, c6 thé
nhan thiy sy chénh lénh d¢ bén ciia 2 mau cling &
muc ding 30% 1a khd 16n (so v6i chénh 1éch cua 2
mau & cac mirc dung khic), diéu nay c6 thé 1a do
trong qué trinh tién hanh thi nghiém, viéc trdn cac
chit két dinh va hat xuc tac khong déu. O mic ding
30% chét két dinh thi vién xiic tac thu dugc ciing da
co do bén tuong ddi cao, khi cho vao nuéc khong bi
tan v& ra. Do vay ¢ mirc ding chat két dinh nay thi
vién xtc tic da di bén va c6 thé ding 1am xic tic
trong mdi trudng nude, ngodi ra néu ding chat két
dinh nhiéu thi s& lam giam luong xic tac st dung, do
d6 c6 thé lam giam hiéu qua xtc tic. Vi thé, da chon
mtc ding chit két dinh 12 30% dé tién hanh tao vién
xUc tac.

Thoi gian nung ciing 14 mot yéu t6 anh huéng
dén d6 bén cua vién xiic tic. Pa tién hanh nghién ciru
anh huéng cua thoi gian nung dén do bén co hoc cua
vién xuc tac ¢ thoi gian nung khac nhau la: 3, 5, 7h
voi mirc ding chét két dinh 12 30% (so v6i lwong xtic
tac sir dung) va nhiét d nung 1a 500 °C. Két qua thu
duoc, dugce thé hién trong bang 2.

Bang 2. Anh hudng cua thoi gian nung dén do bén co
cua vién xuc tac

TT Thoi gian nung Ap Iuc Do bén co
(h) (N) & (N/m?)

1 3 780 275,9x10*

2 5 795 290,4 x10*

7 802,5 301,2 x10*

Tir két qua thu dugc nhan thay khi ting thoi
gian nung ciing lam cho do bén co hoc cuia vién xiic
tac tang 1én. Nhung c6 thé thiy mirc ting do bén co
tir 5 1én 7h nung 1a khéng nhiéu, trong khi thoi gian
nung qui lau s& lam ting chi phi vé nhién liéu va
nang lugng. Do d6 chon thoi gian nung phu hop 1a
Sh.

Qua cic két qua nghién ciru duoc, c6 thé dua ra
dicu kién cong nghé phut hgp cho qua trinh tao vién
xuc tac nhu sau:

- Nung 6 500 °C
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- Mittc dimg chat két dinh: 30%
- Thoi gian nung: Sh

Vién xuc tac thu duge c6 do bén co hoc khoang
795 N 1a d6 bén du dap tng khi diing lam xic tac
trong moi truong nude, da giup cho xuc tac khong bi
v& trong qua trinh luu giit, van chuyén va khong bi
tan v ra khi cho vao nudc.

3.2. Nghién ciru rng dung xuc tic cho phdn irng
ozon héa xir Iy mau nwdc thdi

bé chirng minh hoat tinh ctia xtc tac thu duoc,
da tién hanh nghién ctru mg dung cho qué trinh ozon
héa xtr Iy mau nude thai cia cong ty Gidy An Hoa.
Thuc nghiém qua trinh ozon héa su dung xuc tac tu
mau quing voi mic ding trong khoang (1 +7) mg/lit.
Ozon duoc tao ra tir may tao ozon BKzone HO8, cong
sudt 13 mg/phut (800 mg/h). Thoi gian xtr 1y duogc
duy tri 12 30 phit. Diéu kién thi nghiém cu thé nhu
sau:

- Nhiét d¢ xir ly tién hanh ¢ 30 °C.

- Thoi gian xir Iy tién hanh trong 30 phut.
-pH=6+7

“Téc @6 syc ozon 13 mg/phit

- Mitrc dung xuc tac: 1 + 7 mg/l

Két qua ctia qua trinh xir Iy mau nude thai bang ozon
su dung xtic tac thu dugc tir mau quing dugc thé hién
trong bang 3.

Biang 3. Két qua muc diing xdc téc anh huéng dén do
mau cia nude thai

Luong xic tic
(mg/l) 1 3 5 7
Do mau (Pt-Co) 271 | 180 | 119 | 117

Tir két qua thu dugc trong bang trén nhan théy,
khi c6 mat xuc tac thi hi€u qua xtr 1y mau tang Ién rd
rét, véi lugng xtc tac 1mg/l, sau 30 phit phan ung thi
dd6 mau nude thai da giam tir 373 (Pt-Co) (d6 mau
ban dau cta nude thai) xuoéng con 271 (Pt-Co). Ciing
da tién hanh thyc nghiém voi miu d6i ching, xi ly
mau bang syc ozon trong vong 30 phiit véi cac diéu
kién twong tu chi c6 khong dung xuc tac. P& mau ciia
nudc thai thu dugce sau xur 1y nay 1a 295 (cao hon do
mau sau xir 1y ¢6 xuc tac voi mirc ding 1 mg/l). Két
qua thu dugc ciing ching t6 rang, bd sung xuc tac cho
hiéu qua dang ké. Bén canh d6 ciing nhan thay, hiéu
qué khir mau nude thai taing dan khi ta ting dan lugng
xtc tic. Nhu vay két qua nghién ctru anh hudng cta
lwong chét xtc tac cho thdy kha ning khir mau ting
khi ting lugng xtic tac, tuy nhién muc do tang rd rét
khi tdng luong xtc tac trong khodng tr 5 mg/l thi
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hiéu suét khir mau dat cao nhét, khoang >60%. Mic
d6 tang s& cham dan va gan nhu khong doi khi ting
luong x1c tac tir (6+7) mg/l. Do d6, mirc dung xtic tic
trong khoang (4 + 5) mg/lit 1a thich hop nhit dat duoc
cdp B QCVN12:2008/BTNMT.

4. Két luan

Trén co sd cac két qua nghién clru c6 thé dua ra cac
két luan nhu sau:

1. P2 nghién ctru ché tao va xac dinh duge cac dic
trung cla xuc tac tir khoang chat 14 quang sat cua
Tuyén Quang.

2. ba xéc lap duoc ché d6 cong nghé phit hop ché tao
xuc tac tir khoang chat cia Tuyén Quang nhu sau:

- Mirc diing cht két dinh: 30% dét sét.
- Nung ¢ 500 °C.
- Thoi gian nung: 5 gio.

3. ba nghién ctru tmg dung thir nghiém thanh cong
xtc tic ché tao tir khodng chat cho cong doan xur ly
mau nudc thai bang ozon. Két quéa thu dugce 1a ting
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dugc hiu qua trong khir mau nude thai san xudt bot
giay bang phuong phap ozon hoa.
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