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NHIEM VU PE TAI

1. Noi dung va cac yéu cau can giai quyét trong nhiém vu dé tai tot nghiép (vé Iy luan, thuc tién, cac
s6 liéu can tinh todn va céc ban va).
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1. Tinh than thai 9 caa sinh vién trong qua trinh lam dé tai tét nghiép:

2. Panh gia chit lwong cia khoa luan (so véi ndi dung yéu cau da dé ra trong nhiém va D.T. T.N
trén cac mat ly luan, thuc tién, tinh toan sé liéu...):
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LOI CAM ON

Véi 10ng biét on sdu sdac em xin chan thanh cam on TS. Nguyén Vin Duéng dd giao dé tai va tan tinh
hiréng dan em trong sust qué trinh em thyec hién dé tai khoa lugn nay.

Em ciing giri 161 cdm on t6i tdt ca céc thay cd trong khoa Ky thudt méi trieong va toan thé cac thay cd
dd day em trong suot khoa hoc tai tricong PHDL Hdi Phong.

Va em ciing xin dwoC Qi 161 Cdm on t6i ban bé va gia dinh da déng vién va tao diéu Kién givip do em
trong viéc hoan thanh khoa lugn nay.

Do han ché vé thoi gian ciing nhu trinh @5 hiéu biét nén dé tai nghién cizu nay khdng tranh khai thiéu
s6t. Em rat mong nhdn duwoc sir chi bao, déng gdp ciia c&c thay, cdc ¢é dé ban bdo cdo dwoc hoan
thién hon.

Em xin chan thanh cdm on!
Hdi Phong, thang 12 nam 2012

Sinh vién

BUi Minh Tién
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MO PAU

Moi truong cé vai tro dac bi¢t doi véi sy song cia con ngudi. Con nguoi
song ton tai va phat trién duoc 12 nho ¢6 bau khong khi, ngudn nude, moi trudng
dat va canh quan trong sach, khong bi 6 nhiém. Néu mdi trudng bi 6 nhiém thi
strc khoé, su séng cua con ngudi trong moi trudng do tat yéu ciing bi huy hoai.

Nhitng ndm gan day, su phét trién manh mé& cua céc hoat dong cdng
nghiép va tiéu tha céng nghiép Viét Nam da thic day sy phét trién nén kinh té
dat nuéc. Su hoat dong ciia hon 500.000 nha may va hon 1.000 béi rac do thi
cua Viét Nam, hang ngay thai ra méi trudng mot luong nudce thai rat lon. Trong
d6, nganh cong nghiép dét may ciing co tac dong tiéu cuc dén moi trudng nhat
1a céng doan nau, tay va nhudm. Dic biét nude thai cong doan nhudm con chia
cac chat hiru co khé phan huy va cadc nhdm chicc mang mau c6 cau tric bén
viing. Vi vay, du luong cta ching trong nudc thai gay 6 nhiém tram trong dén
moi truong, anh huong dén dong thyuc vat thay sinh va 1a tac nhan gay ung thu
cho con nguoi va dong vat.

Trudc suc ép vé moi trudng ngay cang lén, cac co sd san xuat dét nhuom,
san xuat son,...khong nhitng phai san xuat phi hop véi tiéu chuan mai truong
Viét Nam méi ban hanh ma con phan dau dat tiéu chuan vé quan ly chat luong
moi truong ISO 14000 d¢é dam bao xuat khau va canh tranh trén thuong truong
quéc té, dac biét trong bdi canh Viét Nam da ra nhap WTO. Vi vay, van dé xu ly
nuéc thai tai cac co s& san xuat cong nghiép va tiéu tha cong nghiép dang rat
dugc quan tam.

Pé xtr Iy nuéc thai dét nhuom ngudi ta 4p dung cac ki thuat xu ly khac
nhau nhu qua trinh sinh hoc hiéu khi va yém khi, qua trinh héa ly: keo ty, dong
tu, lang, loc,...Tuy nhién, dbi véi nude thai dét nhudom khi ap dung cac phuong
phap trén thuong khong co hiéu qua cao, nudc thai sau xi ly thuong khong dam
bao tiéu chuan thai.

Mot trong nhitng nguy&n nhan chinh 1am anh hudéng dén hiéu qua xu Iy 1a
su ¢6 mat ciia cac chat 6 nhiém chat hitu co khé phan huy trong nudc thai. Day
la mot van dé rat nghiém trong tai Viét Nam. Giai phap duoc mong doi trong
tuong lai khoang 20 - 30 nam nita 1a cac chat 6 nhidm khé phan hay s& duogc
cam str dung trong hoat dong san xuat. Tuy nhién, giai phap trudéc mat trong
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vong 10 - 15 nim nira 1 chat hiru co khé phan huy phai dugc loai bo ra khoi
nudc thai.

Trong cic nha may dét nhudm rat nhiéu nha may nguoi ta da ap dung cac
k¥ thuét xir Iy khac nhau nhu qué trinh sinh hoc hiéu khi va yém khi, qua trinh
hoa 1y: keo tu, dong tu, léng, loc, qua trinh hoa hoc [1]: st dung cac tdc nhan
oxy hoéa manh, khir manh... Nhung véi dac tinh cia nude thai dét nhudm Ia
chtra mot luong rat 16n cac chét hitu co bén, doc hai va kho phan hiy cé mat
trong thudc nhuém nén viéc str dung cac bién phap xtr Iy trén thudng c6 hiéu
qua thap hoic rat tén kém, nude thai sau xtr Iy khong dam bao tiéu chuan thai.

Ngay nay phuong phap oxy hoa nang cao (AOPs- Advanced Oxidation
Processes) duoc biét dén nhu mot phuong phap hitu hiéu nhat dé xu 1y cac chat
hitu co doc hai, kho phan huy. Nguyén nhan chinh 1a do phuong phép nay da tao
ra mot lugng 16n cac chat trung gian c6 hoat tinh rat cao, trong d6 quan trong
nhat 1a gdc hydroxyl (OH") c¢6 kha ning oxy hoa hau hét cac chat 6 nhiém hiru
co kho phan huy. Trong AOPs thi qua trinh Fenton va cic qua trinh kiéu Fenton
(Fenton- like processes) duoc biét dén 13 phuong phap mang lai hiéu qua cao d6i
v6i qua trinh 1am sach nuéc va nudc thai [5]. Trong phuong phap nay t6 hop
H,0, va mudi sit Fe** duoc st dung 1am tac nhan oxy hoa rat hiéu qua cho
nhiéu d6i twong cac hop chat hiru co va duoc mang tén tic nhan Fenton. Qua
trinh Fenton c6 wu viét & chd H,O, va mudi sat tuong d6i ré va cé sin, dong thoi
khong doc hai va dé van chuyén, d& str dung trong khi hiéu qua oxy hoéa lai cao
hon rat nhiéu so véi cac phuong phap khac. Ap dung qua trinh Fenton dé xu 1y
nuéce thai co thé dan dén khodng hoa hoan toan céc chat hitu co thanh CO,, H,O
va céc ion vo co. Vi vay, qua trinh Fenton thuong duoc st dung dé xir Iy nude
thai dét nhudm, thudc trir sau, nude ri rac & bai chon 1ap. Tuy vay nhung qua
trinh Fenton thuan tay chi gdm Fe?* va H,0, lai ton tai nhuge diém: Chi sir dung
duogc trong ving pH thap (3+4), nong do Fe** va H,0, tuong dbi cao va khong
thich hop véi loai nuéc thai co tinh kiém.

Ngay nay dd c6 mot sé phuong phap nham cai tién hé Feton cb dién cho

pht hop véi timg loai ddi twong nude thai khac nhau nhu: qua trinh catazone,
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? ghiép g

peroxone... Mot trong cac phuong phap dugc coi la su lya chon don gian va hi¢u
qua d6 1a viéc dua ion kim loai M** vao dang phirc chat dong thé bang cach phdi
hop véi mdt ligan thich hop mo hinh hoa xic tdc men, lic nay qua trinh oxy hoa
c6 thé dién ra ¢ pH cao hon va ndng do cua M™ ciing nhu H,0, nhé hon.

Tuy vay nhung nhugc diém 16n nhat cta chat xtc tac ddng thé noi chung
cling nhu phirc xtc tac dong thé noi riéng chinh 1a kha ning tach chét xtc tac ra
khoi hdn hop san pham, thong thudng sau mdi mé xir Iy thi chat xuc tac dugc
thai ra ngoai moi trudng vira tén kém, lai vira ¢6 thé gay 6 nhiém thi cap.

Véi mong mudn tim ra mot loai vat lidu polime ¢ dang ran thich hop c6
thé gan chat xuc tac phirc trén do, tirc 1a thuc hién qué trinh di thé hoa dong thé
va nhu vay s& thu lai duoc chét xtc tac sau xtr Iy, em da lya chon nghién ciu dé
tai khoa luan tét nghiép 1a: “Nghién cizu hoat tinh xdc tac cia phirc Co®* - Axit
citric va gan phere xdc tac trén nén polime hizu co dé xic tac cho phdn ing oxy
hoa chdt mau cia nwdc thai dét nhugm bang H,0, .

Nhiém vu ctia dé tai:

- Tim hiéu quy trinh dét nhudm, cac chat thai phat sinh trong qua trinh dét
nhudm va cac phuong phap xtr 1y nudc thai dét nhudom.

- Tim cac diéu kién t6i vu cta qué trinh xtc tic oxy hoa chat mau cua
nuée thai dét nhudém bang H,0, nhu: pH, Nong do Co*, HaL, H,0s.

- Nghién ctru qUa trinh chiét tach chitin tir vé tdm va tong hop chitosan tir
chitin.

- Nghién ctru qUa trinh gin xtic tac phic Co®* - H,L nén chitin va
chitonsan va thir lai hoat tinh xuc tac ctia phuc sau khi gin cling nhu do bén cua

t6 hop di thé tao thanh sau nhiéu 1an XUc tc.
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CHUONG L. TONG QUAN
1.1. Téong quan vé nganh dét nhudm va 6 nhiém méi trueong

Nganh dét nhuém 1a mét trong nhitng nganh 1au doi nhat vi né gén lién
véi nhu cau co ban caa con ngudi v& may mac. San pham cua nganh ngay cang
tang cung véi gia tang vé chat lugng san pham, da dang vé mau sic, mau ma cua
san pham.

Ngay nay, & cac nuéc tién tién, cac san pham dét may chu yéu dugc nhap
khau tir cac nude dang va cham phat trién. Vai cac qudc gia dang phat trién do
nguyén vat liéu va nhan cong ré nén nganh dét nhuoém la nganh c6 kha nang dem
lai loi nhuan 16n tir xuat khau céc san pham dét may. D6 1a nhiing yéu té khéch
quan thuan loi gitp cho cong nghiép dét nhuom & cac nude co dicu kién canh
tranh trén thi truong quéc té. Tuy nhién, do diéu kién lich str va hoan canh kinh
té, cac co s cua nganh dét nhuom st dung céc thiét bi va day chuyén cong nghé
véi mirc d6 hién dai khac nhau. Cac co sé méi xay dung da lya chon nhitng day
chuyén céng nghé hién dai véi nhitng thiét bi co d6 tu dong cao va do chinh xac
cao, trong khi d6 nhiéu co s khac van tiép tuc sir dung cac thiét bi cii ki, lac
hau, gy anh huang toi didu kién 1am viéc va chat luong san pham ciing nhu moi
truong.

O Viét Nam, cong nghiép dét may dang trén da phat trién manh va dem lai
nhiéu loi nhuan trong thu nhap kinh té. Tuy nhién, do tinh chét dic thu nén nganh
cong nghiép dét may ludn la mot trong nhitng nganh c6 mac d6 6 nhiém moi
truong tram trong, dac biét 12 6 nhiém nudc thai. Cho du cai tién trang thiét bi hién
dai, cac hda chat nhuom duoc thay doi va cai tién, nguyén nhan 6 nhiém co ban
khéng thé thay do6i dugc d6 1a nganh dét may sir dung cac hda chat mang mau lam
nguyén liéu chinh trong cong doan nhuém va hang loat cac hoa chat khac. Cai tién
trang thiét b cling dem lai nhiing giam thiéu 6 nhiém moéi truong dang ké. Cho dén
nay, toan nganh dét may cua Viét Nam da d6i mai thiét bi dat 7% [6].

1.2. Hién trang 6 nhiém méi trueong nganh dét nhuém

Ty ting dic thi cdng nghé va san pham cia mdi co s& san xuat khac

nhau ma quy trinh san xuéat p dung c6 thé thay d6i cho phu hop. Day chuyén
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cong nghé san xuat dét nhuém tong quat duoc thé hién trong hinh 1.1, bao gém

cac budc sau:
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—> \ 7
.y Nai": Lambong L Nygc thai
0a cha >
Y
Dung dich nhupm —* Nhuom, inhoa [ Dich nhudm thai
H,SO, > v o
Giat ——Nudc thai

H,0,, chat tay giat
Hoi nuéc

Hd, hoa chat

A\ 4

Hoan tat, vang khd

— Nudc thai

\ 4

|

San pham

Hinh 1.1. Quy trinh cdng nghé dét nhugm
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Nguyén liéu chi yéu 1a soi bdng, soi nhan tao dé san xuat ra loai vai
cotton va vai pha. Ngoai ra con st dung cac nguyén vat liéu nhu 16ng thu, soi
day, gai, to tam dé san xuat c4c mat hang twong ung.

Thong thuong cdng nghé dét nhuém gom c6 3 qua trinh co ban [6]:

- Cong doan kéo soi.

- Cong doan dét vai va xu ly.

- Coéng doan nhuom va hoan thién vai.

- Nguyén licu: thuong dung soi bong tho c6 kich thudce khac nhau thuong
c¢6 chta cac tap chat ty nhién nhu bui dat, hat co rac. Ngoai ra con sir dung céc
nguyén liéu nhu 16ng tha, day gai, to tam ...

- Chai: céc soi bong dugc chai song song va tao thanh cac soi thd xoan
trén may chai.

- Kéo soi: kéo soi dé giam kich thude va ting d6 bén soi.

- Ho soi: voi soi bong, thuong str dung ho tinh bt va tinh bot bién tinh,
d6i voi soi nhan tao, thudng st dung PVA (Polyvinylancol), polyacrylat. Muc
dich ctua qua trinh nay 1a tao mang hd bao quanh so1i, tang do bén, d6 boi tron va
d6 bong cua soi dé tién hanh dét.

- Dét vai: két hop céc soi ngang va soi doc dé hinh thanh cac tAm vai.

- Giti ho: str dung xut hodc enzyme amilaza dé tach cic phan hd con lai
trén tim vai.

- Nau vai: 1a qua trinh ndu vai & 4p suét, nhiét d6 cao (2 - 3at, 120 -
130°C) trong dung dich hdn hop gdm NaOH, Na,COs, chét phuy tro dé tach loai
phan ho con bam lai trén soi va cac tap chat thién nhién co trong soi (nhu pectin,
hop chét chira nito, axit hitu co, dau, sap...) déng thot lam tang do mao dan, do
ngim clia vai va ting kha ning bat mau thuéc nhudém cua vai. Vi thé, nude thai
tor qué trinh nau c6 do kiém cao, chira diu md, chat téy rira, va mot luong 1om hd

tinh bot.
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- Téy tréng: lam cho vai sach mau, sach cac vét ddu m& va 1am cho vai dat
d6 trang dung theo yéu cdu dit ra. Chat tay trang thuong dung NaClO, NaClO,,
H,0, cling cac hoa chit phy tro khac dé tao moi truong.

Néu st dung H,0, tuy gia thanh san phim cao hon nhung khong anh
hudng dén moéi truong sinh thai. Nudc thai chu yéu chira kiém du va cac chat hoat
dong bé mit.

Néu sir dung cac chit tiy chira Clo: gia thanh thap hon nhung tao ra ham
luong AOX (hop chit halogen hitu co d& hap phy) trong nudc thai. Cac chét nay
kha ning giy ung thu va anh huéng dén méi truong sinh thai.

- Nhuom vai: day 1a cong doan phirc tap, sir dung nhiéu loai thudc nhuém
va hoa chat d¢ tao mau sic khac nhau cho vai. Thudc nhudm c6 nhiéu loai nhu:
tryc tiép, hoan nguyén, luu huynh, hoat tinh... ton tai & dang tan hay phan tan
trong dung dich. Ti I¢ mau ctua thubc nhuém grfm vao so1 tr 50 - 98%, phén con
lai di vao trong nudc thai.

- In hoa: dé tao van hoa, c6 1 hay nhiéu mau trén vai. Cac loai thudc in
hoa & dang hoa tan hay dung méi chat mau. Céc thudc in hoa 1a chat mau, hoat
tinh, hoan nguyén azo khong tan va Indigozol. HO in hoa 13 ho tinh bot dextrin,
natrialginat, hd nhii twong tong hop.

- Vang kho, hoan tat: muc dich 6n dinh kich thudc cta vai chéng nhau va
6n dinh nhiét. Trong d6 st dung mot s6 hoa chat chéng nhau, chat 1am mém va
cac hoa chat nhu metylic, axit axetic, fomandehit.

1.3. Cac loai hoa chit sir dung trong sian xuat dét nhuém
1.3.1. Cdc loai thudc nhuém [8]

Pé san xudt cac midt hang vai mau va in hoa trong cong nghiép dét nhuém
ngudi ta phai sir dung nhiéu loai thuéc nhudém khac nhau. Thude nhuém chu yéu 1a
cac hop chét hitu co ¢6 mau, khi tiép xuc véi cac vat liéu khac nhau thi c6 kha nang
bit mau va gilt mau trén vat li¢u khac nhau bﬁng cac luc lién két vt 1y va hoa hoc.
Hau hét thuc nhudém 13 nhimg hop chat mau hitu co trir thude nhudém pigment c6

mot s6 mau tir hop chét vo co. Cac loai thuéc nhudém thuong gip, gdom:
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* Thudc nhudm tryc tiép

Thudc nhudm truc tiép hay con goi la thubc nhudm ty bit mau 1a nhirng
hop chit mau hoa tan trong nudc, c6 kha nang bit mau vao mét sb vat liéu nhu
cac so1 xenlulo, giéy, to tam va soi polyamit mot cach truc tiép nho cac luc hép
phu trong mdi truong trung tinh hoic kiém.

Hau hét thudc nhudm truc tiép c6 nhém azo, mot sb it 13 dan xuét dioazin
va flatoxianim, tit ca dugc san xuit duéi dang mudi natri cta axit sunforic hodc
cacbonyl hitu co, mot vai trudng hop duoc san xuit dudi dang mudi amoni va
kali nén dugc viét dudi dang tong quat 1a: Ar-SOs-Na (Ar: gdc hitu co mang
mau thuéc nhudm).

Khi hoa tan vao nudc thudc nhudém phan ly nhu sau:

Ar-SO;- Na—> Ar-SO;+ Na*

Ar-SOs’: 1a 1on mang mau c6 dién tich am.

Thudc nhudm truc tiép co hiéu suat bat mau cao 90% khi nhuom mau
nhat & néng do thép, con ddi véi nhitng mau dam, luong thudc nhudm bi thai ra
tuong dbi 16n. Do ¢6 kha ning ty bat mau, don gian trong sir dung va ré tién nén
thudc nhudm truc tiép duoc st dung rong rdi trong nhiéu linh vuc khac nhau
nhu nganh dét vai, soi bong, hang dét kim tor bong, mot s6 san phém dét tur
polyamit trong nganh thudc da ciing str dung thudc nhudm truc tiép nhat 13 mau
nau, den va mot s6 mau xanh.

Gan day phat hién thdy mot trong nhiing nguyén nhan gy ung thu 1a do
amin thom thoat ra tir cac thudc nhuém c6 chira géc azo, nén cac nudc Chau Au
da cAm khong str dung loai thuéc nhudm nay, vi vay pham vi str dung loai thudc
nhudm nay thu hep dan.

* Thubc nhudm hoat tinh

La loai thuéc nhudém anion, c6 phan mang mau thudng 1a tir thudc azo,
antraquinon, axit chira kim loai hodc ftaloxianin nhung chira mot vai nguyén tu
hoat tinh c6 d hoa tan trong nudc cao va kha niang chiju am tot. Cong thirc tong

quat cta thuéc nhudém hoat tinh 1a: S - F - T - X, trong do:
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S: 12 nhém cho thudc nhudm c6 tinh tan.

F: 1a phdn mang mau cta phan tir thudc nhudém, nd quyét dinh mau cua
thuc nhudm.

T: 1a gbc mang nhom phan tmg

X: 12 nhém mang phan tng va nhom nay rat khac nhau, c6 thé 1a nhém
halogen hitu co hodc nhom nguyén tir chua no nhu CH, = CH, va trong mdi
phan ttr thudc nhudém co thé chira mot hoic nhiéu nhom phan tmg.

Mirc d6 khong gan mau cta thuéc nhudém hoat tinh twong ddi cao khoang
30% va nd ¢ chira géc Halogen hitu co nén 1am ting lugng doc hai (AOX)
trong nudc thai. Mat khac qua trinh nhudm phai st dung chat dién li kha 16n
(NaCl, Na,SO,) va ching bi thai hoan toan sau khi nhuém va giat. Vi vay, nudc
thai c6 ham luong mudi cao c6 hai cho thuy sinh va can tré xir li nudc thai bang
phuong phap vi sinh.

* Thudc nhudém hoan nguyén

Thubc nhuém hoan nguyén dugc ding chi yéu dé nhudm chi, soi vai
bong, lua visco. Thudc nhuém hoan nguyén bao gdm 2 nhém chinh: nhém
indigoit (c6 chtra nhan indigo va dan xuit cua nd) va nhom hoan nguyén da
vong (c6 chira nhan Antraquinon va cac dan xuat).

Tuy c6 cdu tao va mau sic khac nhau nhung tit ca déu c6 nhom xeton
(C=0) trong phan tr nén c6 cong thic tong quat 1a R;-(C=0)-R,. Tat ca céac
thudc nhuém hoan nguyén déu khéng tan trong nudc va trong kiém. Dé nhuém
va in hoa, nguoi ta khir n trong méi trudng kiém bang chat khir manh nhu
NaHSOs, H,0,, hay dung nhat 13 dung dich Na,S,0; + NaOH ¢ nhiét do 50 -
60°C.

Tuy thudc vao cong nghé nhudém khac nhau ma ty 1¢ bat mau cua thude
nhudm hoan nguyén khéac nhau, dao dong trong khoang 70 - 80%.

Phan khong bat mau di vao nudc thai, cé cau trac bén vig va dang 1a
mot van dé dang quan tAm trong xir Iy nudc thai dét nhudm.

* Thudc nhudém phan tan
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La nhitng chit mau khong tan trong nudc, duge san xuat dudi dang hat
phan tan cao & thé keo nén c6 thé phan bé déu trong nudc kiéu dung dich huyén
pht, ddng thoi c6 kha niang chiu 4m cao, co cau tao phan tir tir cac gdc azo (-
N=N-) va antraquinon, ¢6 chtra nhom amin tu do hodc da bi thé (-NH3, -NHR, -
NR,, -NH-CH,=CH,-OH) nén thudc nhuém dé dang phan tan trong nudc. Mirc
do gén mau cia thudc nhudém phan tan dat ti 1€ cao 90 - 95%, nén mirc d6 thai ra
moi trudng khong cao. Méi truong thude nhudm cé tinh axit va c¢6 nhidu chat
hoat dong bé mat c6 thé két hop trung hoa voi dong thai kiém tinh.

* Thudc nhuém hru huynh:

Trong phan tir ¢6 chita cau disunfua (-S-S) va nhiéu nguyén tir luu huynh.
La hop chat khong mau tan trong nudc va mot s dung moi hitu co. Dung dé
nhudm soi coton, thudc nhuém nay tuong ddi dt mau trr mau tim va mau do
chua téng hop duoc. Mbi truong nhudém mang tinh kiém va do hap phu cac loai
thudc nay khoang 60 - 70%, phan con lai di vao nudc thai lam cho nudc thai co
chtra cac hop chét cua luu huynh va cac chat dién ly. Ngoai ra con mdt s6 loai
thudc nhudm khac nhu thuée nhudém pigment, thudc nhudém azo khong tan. ..

Ty 18 cac loai thuéc nhudém khong gin két vao soi vai va ton tai trong
nuéc thai duge thé hién trén bang sau [8]:

Bang 1.1. Phan mau khdng gan vao sei vdi cua cac thuéc nhugm

Thudc nhuém Phin mau khong gin vao soi (%)
Truc tiép 5-30

Hoan nguyén 5-20

Hoan nguyén 5-15

(Indigozol)

Luu huynh 30 -40

Hoat tinh 5-50

Naphthol 5-10
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Pigment 1

Phan tan 8-20
Axit 7-20
Phtrc kim loai 2-5
Cation ( kiém) 2-3
Crom 1-2

1.3.2. CAc logi hod chit khdc siv dung trong cong nghé dét nhuém

Trong san xuit dét nhuém ngoai cac loai thudc nhudom thuong dung,
nguoi ta con s dung cac loai hoa chét sau:

- NaOH va Na,CO; dung trong nau tay, 1am bong vai sd luong 16n.

- H,SO, dung dé giit trung hoa va hién mau thudc nhudm.

- H,0,, NaOCl dung dé tay trang vt liéu.

- Céc chét khtr vo co nhu: Na,S,0; dung trong nhudém hoan nguyén, Na,S
ding dé khtr thude nhudm luu huynh.

- Céc chat cam mau thuong 13 nhya cao phan tir nhu syntephix, tinofic.
Nhitng chit nay kho tan trong nudc nhung lai dé tan trong dung dich axit axetic,
chung tao thanh phuc kho tan giita cation chat cAm mau va anion cua thudc
nhudm. N6 duoc st dung dé nang cao do bén mau cho vai khi nhuém béng
thudc nhudm truc tiép, thudc nhuém hoan nguyén. ..

- Céc chét hoat dong bé mit (nhu chét ngém, chat déu mau, chat chéng bot,
chat chéng nhan...), xa phong hodc cac chat tay giat tong hop duoc sir dung trong
tat ca cac cong doan 1a cac nhom anion, cation. Cac chét nay lam giam stc cing
bé mit nudc thai va anh hudng t6i doi séng thuy sinh, d6i khi c6 nhitng sin pham
kho phan gidi vi sinh.

- Céc polyme tong hop dung trong hd soi va hd vai nhu PAC, polycrylat.
Khi di vao trong nudc thai 1a nhitng chat khé phan huy sinh hoc.
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- Céc chat 1am mém vai dung trong khau hoan tit phan 16n 13 hop chét cao
phan tir ¢6 gdce silicon nhu: polisiloxan, silicon bién tinh. Cac chat nay c6 kha
nang tao thanh 16p mang mong trén vai 1am cho vai mém va min.

1.4. VAn dé 6 nhiém méi truwong cia nganh cong nghiép dét nhudém

Hang nim, nganh cong nghiép dét may sir dung hang nghin tan cac loai
hoa chit nhuém. Hiéu suit sir dung céc loai thudc nhuom nam trong khoang tir
70 - 80% va dbi da chi dat 95%. Nhu vay, mdt lugng 16n hoa chét, thuéc nhudm
s& bi thai ra moi truong. Theo s liéu théng ké cho thay trung binh dé san xuét
mot tAn san pham tiéu ton tir 40 - 300m® nudc va tao ra luong nudce thai tuong
ng gan nhu viy, nganh dét may thai ra méi truong khoang 24 - 30 triéu m®
nuéc thai/ndm. Trong d6 méi chi c6 khoang 10% téng luong nude thai da duoc
qua xu ly, s6 con lai déu thai truc tiép ra moi truong tiép nhan [1], [9].

Nudc thai trong cong nghé dét nhom phat sinh tir cac cong doan hd soi,
gill hd, niu téy, nhudm va hoan tat, trong d6 luong nudc thai chu yéu do qua
trinh gidt sau mdi cong doan. Ham lugng cac chat giy 6 nhiém nudc thai trong
ting loai hinh cong nghé va timg loai san pham thuong khac nhau,... P kiém
cao lam tang do pH cua nudc, gay doc hai véi cac loai thuy sinh, gdy &n mon
cac cong trinh thoat nudc va hé théng xir 1y nude thai. Do mau cao do luong
thudc nhudém du di vao nudc thai gdy mau cho dong tiép nhan, anh hudng toi
qua trinh quang hop cta cac loai thuy sinh, anh hudng x4u ti canh quan. Cac
chat doc nhu sunfit, kim loai nang, hop chat halogen hiru co (AOX) c6 kha nang
tich tu trong co thé sinh vat v&i ham luong ting dan theo chudi thirc n trong hé
sinh thai nguoén nudc, gdy ra mot s6 bénh méan tinh hay ung thu d6i véi nguoi va
dong vat.

Nhu vay, cac chét thai co trong nudc thai cong nghiép dét nhudém co thé
duoc chia thanh hai loai:

- Chat thai ctia cac loai hoa chat va chat phu gia trong nudc thai do sir

dung du thira, chil yéu 1a cac loai chit vo co va chat hitu co dé phan huy.
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- Chét thai tir thuéc nhudm du thira, ddy 1a chat hitu co kho phan huy va

chtr mét sé thanh phan gay doc cho khéng khi va ngudn nude.

Pic tinh nudc thai va cac chat gay 6 nhiém trong nudc thai dét nhudém

dugc thé hién trong bang sau:

Bang 1.2. Cac chdt gay & nhiém va ddc tinh cia niréc thai nganh dét nhugm [1]

Con hat 6 nhiém t : .
STT g Chaton 1err71. rong muoe Pac tinh cua nudc thai.
doan thai.
HO soi Tinh bot, glucozo, cacboxyl |BOD cao (chiém 34% -
1 S h'E‘)’ metyl, xenlulozo, polyvinyl | 50% tong san luong
i .
& ancol, nhua, chat béo, sap. BOD).
N H,0,, hop chat chia Clo, |6 kiém cao, BOD cao
2 Tay trang . £ 2
NaOH, AOX, axit. (chiém 5 % tong BOD).
NaOH, chat sap, dau mad, Do kiém cao, mau toi,
3 Nau, téy sOda, silicatnatri va xo sg1 | BOD cao (chiém 30%
vun. tong BOD)
Y . Do kiém cao, BOD thap
4 Lam bong NaOH, tap chat < 1% BOD
Do mau rat cao, BOD
. Céc loai thudc nhudm, cao (chiém 6% téng
5 Nhudm \ Keqe . 2 AL
CH3COOH va mudi kim loai BOD, tong chat ran (TS)
Ccao.
6 In Chat in, tinh bot, dau, dat sét | Do mau rat cao, BOD
mubi, kim loai, axit. .. cao va dau md.
Hoan | Véttinh dau, m& dong vat .3 ,
7 . ettt dad, rflo ONEVEh | Kidm nhe, BOD thap.
thién muoi

T bang trén c6 thé nhan thiy: Nudc thai cia nganh céng nghép dét

nhudém bi 6 nhiém béi 4 dang 6 nhiém dic trung 1a:

- O nhiém chét hitu co.

- O nhiém hoa hoc va kim loai ning.

- O nhiém do d6 mau.
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- O nhiém do cac tap chit co hoc.

Nudc thai cia nganh cong nghiép dét nhuém cé vung phan ra kha lon, khi
thai vao mai truong s& 1am mat can bang sinh thai cia ngudn nudce tiép nhan gay
6 nhiém moi trudng néu khong duoc xir 1y.

MJ3i mot co sd san xuat, mdi loai hinh céng nghé, thiét bi, chung loai san
pham khac nhau thi ham lugng céc chat 6 nhiém trong nuéc thai dét nhuom la
khac nhau. Cac gié tri vé chat & nhidm phai dugc ldy mau phan tich cho timg co
s& & ting thoi diém khac nhau.

Bang 1.3. Mgt vai thong sé vé nuéc thdi cia mét sé xi nghiép dét nhugm &

Viét Nam [6]
Thong s6 | Lugng TS BOD COD pH | D6 mau

nudc (mg/l) (mg/l) (mg/l) (Pt.Co)
Mit hang thai

(m®/tan)
Hang bong | 394 400-1000 | 70-135 | 350-600 |8-10 |350-600
thoi dét
Hang pha|246-  |800-1100 | 90-400 |570-1200 |9-10 |1120-

dét kim 280 1600
Soi 236 800-1300 | 90-130 210-230 |9-11 | 180-540
Dét len 114 420 120-130 |400-500 |9 260-300

1.5. Mt s6 phwong phap xir Iy nuéce thai dét nhuém [1], [9]
1.5.1. Phwong phdp trung hoa, diéu chinh pH

Gia tri pH cua cac dong thai tir cong doan nhudm, tiy, 1am bong co thé
dao dong trong khoang rong, mat khac cac qua trinh xtr Iy hod 1y va sinh hoc doi
hoi mot gia tri pH thich hop dé dat hiéu suat tdi uu. Do d6 truéc khi dua sang
thiét bi xtr 1y thi nudc thai can duoc diéu chinh pH dén gia tri phu hop.

Trung hoa cé thé thuc hién bang cach tron 1an cac dong thai c6 moi

truong khac nhau. Ngudi ta ciing c6 thé trung hoa nudc thai bang mot sd bién
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phap khac nhu: B xung cac tac nhan hod hoc nhu H,SO,4, HCI, NaOH, loc nudc
axit qua vat li€u co6 tdc dung trung hoa.
1.5.2. Phwong phdp hip phu

Hap phu 13 sy tich luy trén bé mit phan cach pha. Trong d6, chit hap phu
1a chét c6 bé mit Xay ra sy hép phu, chét bi hép phu la chit dugce tich luy trén bé
mit. Phuong phéap nay dung dé xir 1y cac chat khong c6 kha nang phan huy sinh
hoc va cac chat hitu co khé xir 1y bang phuong phép sinh hoc. Phuong phép nay
dung dé khir mau cua nudce thai chira thude nhudm hoa tan va thuée nhuém hoat
tinh. Cac chat hap phu thuong dung la than hoat tinh, than nau, dat sét,
cacbonnat, magie trong d6 than hoat tinh c¢6 bé mét riéng 1én 400 — 1500 m?/g.
1.5.3. Phuong phap mang

K¥ thuat mang 1a mot qué trinh kha méi duoc phét trién va ung dung vao
cong ngh¢ xur Iy nudce thai trong khoang 20 nam tré lai day. Nhitng loai vt li¢u
co dac tinh chiu duogc hoa chét, nhiét dg, va it bi vi khuan tac dung co thé duoc
sir dung dé ché tao mang.

Phuong phap nay duoc ung dung vao nganh dét nhuém nham muc dich
thu hoi hoa chat dé tai sir dung lai nhu: thu hoi tinh bot, PVA, thubc nhudém
indigo bang siéu loc dong thoi thu hdi mudi va thude nhudém bing két hop gitra
tham thau nguoc va mang ban thAm. Pong luc cua qua trinh loc mang 1 su
chénh léch ap suét gitta hai phia cia mang. Phuong phap nay c6 wu diém 1a tach
duoc cac chit co do tinh khiét cao. Tuy nhién do gia thanh vat liéu lam mang va
chi phi van hanh cao nén pham vi tng dung chua dugc rong ri do d6 kho c6 thé
ap dung trong diéu kién ciia Viét Nam.

1.5.4. Phwong phap sinh hoc

Phuong phéap nay dua trén co s& sir dung cac hoat dong song cua vi sinh
vét dé phan huy cac hop chit hitu co co trong nudc thai. Cac vi sinh vat st dung
cac chét hitu co va mot s6 chat khoang lam nguoén dinh dudng va sinh ning
luong dé duy tri hoat dong sdng ctia chting. Qua trinh phan huy chat hitu co nho

vi sinh vat goi la qua trinh oxy hoa sinh hoa.

Sinh Vién: Bui Minh Tién Trang: 26



Khoa lugn tét nghiép Trwong PHDL Hdi Phong

Trong nudc thai dét nhudm thuong cd mat céac chit ¢6 doc tinh ddi véi vi
sinh vat nhu cac chat khir vo co, formandehyt, kim loai nang, clo va nhiing chat
kho phan huy sinh hoc nhu cac chat tay tring, PVA, dau khoang. Vi thé trudc
khi xir Iy sinh hoc can phai khir cac chit doc va giam ham luong cac chat kho
phan huy sinh hoc bang bién phéap xir 1y cuc b.

1.5.5. Phuwong phap dong keo tu

Pay 1a phuong phap thong dung dé xir Iy nude thai dét nhudém. Trong
phuong phap nay nguoi ta thuong dung cac loai phén nhom hay phén sét cling
v6i sita voi nhu sunfat sat, sunfat nhom hay hdn hop cta ca hai loai phén nay va
Ca(OH), véi muc dich khir mau va mot phan COD.

Vé nguyén 1y khi dung phén nhém hay phén sit s& tao thanh cic bong
hydroxyt nhom hay hydroxyt sat (IIT). Cac chat mau va cac chat khé phan huy sinh
hoc bi hap phu vao cac bong cin ndy va ling xudng tao thanh bun cua qué trinh
dong keo tu. Phuong phap nay dugc tmg dung xir Iy mau cta nude thai, hiéu suat
khir mau cao ddi v6i thudc nhudém phén tan va lam giam COD mét cach dang ké
(60 — 70%). Dé tang qua trinh tao bong va tro lang nguoi ta bd sung chét trg tao
boéng nhu polyme hitu co. Tuy nhién phuong phap nay sinh ra lugng bun 16n can
phai duoc tach ra va chon lép dac biét.

1.5.6. Phwong phdp ding cdc chit oxy hod manh [5]

Do ciu triic hoa hoc ctia thuéc nhuém bén trong khong khi nén khi khir
mau cta nude thai dét nhudm bang phuong phap oxy hoa phai dung cac chét
oxy hoa manh. Trong cong nghé xir Iy nudc va nudc thai truyén thong thudng
st dung nhitng chit oxy hoa thong dung nhu: Clo (Cl,), Kalipemanganat
(KMnQy,), Hydrogen peoxit (H,O;), Ozone (Os)...

* Clo (Cl)

Clo 1a chét oxy hoa tét duoc sir dung dé khir Fe** & trong nude ngdm hoic
nudc mat, trong khir tring nude sau xir y. Vi Clo 14 chat oxy hoa tuwong d6i
manh, ré tién va dé st dung nén duogc st dung rat phé) bién trong nganh xur ly

nudc va nudc thai cho dén ngay nay. Tuy vay, nhugc di€ém chinh cua Clo la
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trong qué trinh khtr sat va khir tring bang Clo di tac dung vé6i cac chit hitu co
thién nhién (NOM), tao ra nhiing san pham phu 1 cac hop chét hitu co chtra Clo
(THM) gay nguy co ung thu cho nguoi st dung. Ngoai ra Clo c6 kha nang khu
trung rat han ché mot s6 loai vi khuan nhu: E.coli, khong c6 kha nang diét cac
vi khuan hodc vi rtt truyén bénh nguy hiém nhu Giarrdia va Cryptosporidium.

* Kalipemanganat (KMnQO,)

KMnO, 13 chit oxy ho4 dugc sir dung rong rai trong xur 1y nuée. D6 1a
chat oxy hod manh hon Clo, c6 thé 1am viéc trong khoang pH rong, nhung dat
tién. Ngoai ra, nhugc diém dang ké cia KMnO, khi sir dung la tao ra MnO,
(Mangan dioxit) trong qua trinh oxy hoa, chat nay két tia va do vay phai tach ra
bang cach loc hodc lang, gy ting thém chi phi.

* Ozon (O,)

Ozon 1a chit oxy hoa manh nhat trong cic chit oxy hod, manh hon Clo va
Kalipemanganat, dugc sir dung dé khir tring, phan huy cac chat hitu co hoic
khtr mau nudc thai gidy hodc nudc thai dét nhudém, khir mui hoi, khir sat hodc
mangan trong nudc sinh hoat. Uu diém ctia ozon 1a ty phan huy, khong dé lai
cac phu pham la va nguy hiém trong nudc sau khi phan tng. Tuy vay, ozon hoa
tan kém trong nudc va 1a hop chat kém bén, thoi gian sdng chi vai phat. Vi vay
dé co thé dat dugc s luong ozon hoa tan trong nudc di 16n cho qua trinh oxy
hoa, phai dua vao hé mot lugng ozon 16n. Ngoai ra, khi sit dung ozon lam chét
oxy hoa trong xir 1y nudc va nudc thai phai san xuit ozon ngay tai chd, ngay
trong day chuyén xu 1y.

* Qua trinh oxy ho& nang cao

Mot trong nhimg cong nghé cao ndi 1én trong thoi gian gan day 1a cong
nghé phan huy khoang hoa chat hitu co 6 nhiém trong nudc va nudc thai dua
trén cac qué trinh oxy hoa nang cao. Cac qua trinh oxy hoa nang cao dugc dinh
nghia 1a nhiing qua trinh phan huy oxy hod dwa vao gbc tu do hoat dong
hydroxyl ‘OH dugc tao ra ngay trong qua trinh xir Iy. Goc hydroxyl 1a mot tac

nhan oxy hoa manh nhat trong s6 cac tac nhan oxy hod dugc biét tu trudc dén
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nay, ¢6 kha nang oxy hoé khong lya chon moi hop chét hitu co, du 1a loai kho
phan huy nhat, bién chung thanh nhitng hop chit v6 co ( khoang hoa) khong doc
hai nhu CO,, H,0, cac axit v6 co... Tu nhiing tdc nhan oxy hoé thong thuong
nhu hydro peoxit, ozon, c6 thé ning cao kha ning oxy hoa cua chung bang cac
phan tmg hod hoc khac nhau dé tao ra gdc hydroxyl, thuc hién qué trinh oxy hoa
gian tiép thong qua gbc hydroxyl.

Céac qua trinh oxy hoa nang cao nhu 1a mot cong nghé cao co tam quan
trong trong viéc diy manh qua trinh oxy hoa, giap phan huy nhiéu loai chét
hitu co 6 nhiém khac nhau trong nudc va khong khi. Cac qua trinh oxy hoa
nang cao rat thich hop va dat hiéu qua cao, dé phan huy cac chat 6 nhiém hiru
co kho phan huy (POPs) nhu hydrocacbon halogen hoa (trihalometan THM,
tricloroetan, tricloroetylen...), cac hydrocacbon aromatic (benzen, toluen,
etylbenzen, xylen — BTEX), polyclorbiphenyl (PCB), nitrophenol, cac hoa chat
bao vé thuc vat, dioxin va furan, thudc nhuém, cac chit hoat dong bé mit...
Ngoai ra, do tdc dung oxy hod cuc manh ctia ching so vdi cac tac nhan diét
khuan truyén théng nén cac gbc hydroxyl ngoai kha ning tiéu diét triét dé cac vi
khuan thong thuong nhu Escherichia Coli, Colifom con di¢t duoc té bao vi
khudn va virut gdy bénh ma Clo khéng thé diét dugc nhu: Campylobecter,
Yersina, Mycobecteria, Legionella,...Mit khac khir tring bang cac goc hydroxyl
"OH rat an toan vi khong tao ra cac san pham phu gdy ung thu nhu cac chét hitu
co chura clo trihalometan (THM).

1.5.7. Phwong phdp oxy hod nang cao - hé Fenton [5, 10, 11,12, 16, 14, 15, 16]

* Gidi thigu chung vé qud trinh Fenton

Niam 1894 trong tap chi hoi khoa hoc My dd cong bd cong trinh nghién
ctru cia tac gia J.H.Fenton, trong d6 6ng quan sat thay phan ung oxy ho4 axit
maclic bang hydrogen peoxit da duoc gia ting manh khi c6 mat ciia cac ion sat
[Walling, C. 1975]. Sau dé t6 hop H,0, va mudi Fe** dugc sir dung 1am tac
nhan oxy hoa rat hiéu qua cho nhiéu ddi twong rong rai cac chét hitu co va duoc
mang tén 1a “¢tdc nhdn Fenton” (Fenton Reagent). Khoang 40 nam sau, Haber va
Weiss cho rang gdc hydroxyl chinh 1a chit oxy hoa cho nhitng hé nhu vay. Vao
nhimg nim 1940, Merz va Waters cong bd hang loat nhitng cong trinh trong d6
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da sir dung so d0 phan tmg ctia Haber — Weiss cho thy cac quan hé ty thic co
thé str dung dé xac dinh kha ning chip nhan twong dbi cta cic hop chat khac
nhau d6i v6i gdc hydroxyl va su bién doi cua gbc trung gian tao ra sau do.
Nhiing nam vé sau, hé xtc tac Fenton dugc nghién ctru rit manh va phat trién
rong hon bang nhiing cong trinh caa Walling, C. (1975), Barb, W.G.et al.
(1951.a, 1952.b) va DelLaat, J.et al (1990) khong nhitng ¢ dang tac nhan Fenton
c¢d dién (H,0,/ Fe®*) ma con st dung nhimg ion kim loai chuyén tiép va céc
phte chat ciia chung nhu Fe(II), Fe(III), Cu(I), Cr(II), Ti(IIl) tac dung voi H,0,
dé tao ra géc ‘OH, duoc goi 1a cic tac nhan kiéu nhu Fenton (Fenton — Like
Reagent).

Quaé trinh Fenton ¢6 uu viét & chd tac nhan H,0, va mudi sit tuong doi ré
va c6 sin, dong thoi khong doc hai va d& van chuyén, dé sir dung trong khi hiéu
qué oxi hoa nang cao cao hon rat nhidu so véi str dung H,0O, mot minh. Ap dung
qua trinh Fenton dé xur 1y nudc va nudc thai cé thé din dén khoang hod hoan
toan cac chat hiru co thanh CO,, H,O va céac ion vo co. Tuy nhién trong diéu
kién d6 phai sir dung rat nhiéu hoa chét lam cho chi phi xtr 1y cao. Do viy trong
nhiéu trudng hop chi nén ap dung qué trinh Fenton dé phan huy timg phan,
chuyén céc chat hitu co khong thé hodc kho phan huy sinh hoc thanh cac chat
m&i c6 kha nang phan huy sinh hoc nham c6 thé ap dung thuan loi qua trinh xir
Iy sinh hoc tiép sau.

* Nhitng wu viét cua qud trinh oxy hod ndng cao

Muc dich cudi cliing clia qua trinh oxy hoé cac chat 6 nhiém trong nudc va
nuéc thai 13 dé “vo co hod” hodc “khoang hod”, tirc chuyén hoa céc chat hiru co
thanh cac chat vo co don gian va khong doc hai. Trong khi oxy hod bang cac tac
nhan oxy hoa thuong dung khong thé xay ra véi moi chat va khong thé xdy ra
triét dé, ddc trung quan trong nhat cua géc "OH 13 hau nhu khong chon lya khi
phan mg véi cac chat khac nhau dé oxy hod va phan huy ching.

Mot s hop chét hitu co d& dang bi oxy hod boi gbc "OH:

* Nhém axit: Focmic, gluconic, lactic, malic, propionic

* Nhom alcohol: Benzyl, etanol, etylen, glycol, glyxerol, iso-propanol,

metanol, tert — butyl, propenediol.
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* Nhom amin: Anilin, amin vong, dietylamin, dimetylfocmamid, EDTA,
propandiamin, n — propylamin.

* Thudc nhudm: Antraquinon, diazo, monazo.

* Goc hydroxyl (OH) va khd néng oxy hod ciia géc hydroxyl

Oxy hoa 1a qua trinh trong d6 electron dugc chuyén tir mot chat nay sang
mot chat khac. Diéu nay tao ra mot hiéu dién thé duoc biéu thi béng volt (V) dua
trén hiéu dién thé dién cuc hydro bang 0. Mdi chat (tac nhan) oxy hoa déu c6
mot thé oxy hoa khac nhau va dai lugng nay dugc dung dé so sanh kha nang oxy

ho4 manh hay yéu cia ching.

Bdang 1.4. Khd ndng oxy hod ciia mét sé tac nhan oxy hoé

Tac nhan oxy hoa Thé oxy hoa, V
Géc hydroxyl 2.80
Ozon 2.07
Hydrogen peroxit 1.78
Pemanganat 1.68
Hydrobromic axit 1.59
Clo dioxit 1.57
Hypocloric axit 1.49
Hypoiodic axit 1.45
Clo 1.36
Brom 1.09
lod 0.54

Qua bang trén cé thé nhan thay, trong sé nhimg tac nhan oxy hoa thuong
gap thi gc hydroxyl 1a tac nhan oxy hod manh nhat. Goc nay c6 do hoat dong
cao, thé oxy hoa 2,80V, phan ung khdng chon loc, téc do phan tng rat nhanh.

* Hang s6 dong hoc phan img giita cac goc "OH va cdc chat hitu co
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Hau nhu tit ca cac hop chét hiru co déu bi gbc hydroxyl oxy hoa véi tdc

d6 nhanh hon Ozon — mot chit oxy hoa manh nhat trong s cac chat oxy hod

thong dung — tir hang nghin dén hang ty lan.

Bdng 1.5. Hang s6 toc @ phan g (M's™) ciia goc hydroxyl (*\OH) so véi Ozon

Hop chit O3 "OH
Céc alcohol 10 dén 1 10° dén 10°
Cac aldehyt 10 10°

Céc alkan 10° 10° dén 10°
Cac aromatic 1 dén 107 10° dén 10"

Céc cacboxylic axit

103dén 102

10" dén 10°

Cac alken clo hoa

10t dén 103

10° d¢én 104

Cac keton 1 10° d¢én 10"
Céc hop chat hiru co chira N 10 dén 107 10° dén 10"
Céc Olefin 1 dén 450.10° 10° dén 10"
Cac phenol 10° 10° dén 10"
Céc hop chat hiru co chira S 10 dén 1,6.10° 10° dén 10"

Bang 1.6. Mgt so chat 6 nhiém trong miede va nuéc thai c6 thé xi Iy bang cac
gua trinh oxy hoa nang cao

Tén chét 6 nhiém

Tén chét 6 nhiém

Cac aminoaxit

Céc san pham phu khi khtr tring bang Clo

Céc thudc khang sinh

MTBE

Acsen Bun cdng rinh d6 thi
Crom Nudc thai san xuat thude béo vé thuc vat
Colifom Céc chét hitu co bay hoi (VOC)

Nudc thai thudc da

Nuéc thai san xuat bot giéy

Nudc thai chung cat con, ruou

Cryptosporidium

Nudc thai san xuat soi thuy tinh

Cac chat ¢co6 mau va mui vi khoé chiu

Nudc thai bénh vién

Nudc thai ché bién cao su

Ho4 chit bao vé thuc vat

Nuéc thai séan xuét hoa chét dic biét
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Nudc thai san xuat gidy Craft Cac chat mun va humic

Céc chat hitu co thién nhién Nudc thai ma niken

Nudc thai khai thac dau tho Xyanua

Nudc thai san xuat dau Oliu Escherichia coli

Nudc thai chira phenol Nhua Phenolic

Nudc thai nganh y Nudc thai nganh nhuém
Trinitrotoluen(TNT) Céc chét hitu co bén vimg (POP)

1.6. Nhirng wu viét ciia xiic tic dong thé bang phirc chit ciia cic ion kim
loai chuyén tiép [2, 3, 4]

Céc phirc chat - xuc tac duoc nghién ctru va st dung dua trén co sé md
phong theo thanh phan, ciu triic va co ché tim hoat dong trong cac chat xdc tac
men, trong d6 cac ion trung tim tao phirc phirc van 14 cac ion kim loai chuyén tiép,
con chire ning cua protein dugc thay thé bang cac ligan hitu co ¢6 cac nhom chirc
giong protein. Phirc chét xtic tac duoc tao thanh nhu vdy c6 nguyén 1y hoat dong,
hoat tinh va do chon loc & mirc dd nao do gﬁn véi cac chét xuc tac men. Mit khac,
wu diém cua cac phtrc xtc tac nhan tao 1a néd co cAu tao, thanh ph?ln don gian hon
cac chit xuc tAc men rat nhiéu, nén qué trinh xuc tac cé kha nang dugc thuc hién ¢
bén ngoai thé gidi hitu sinh (trong cong nghiép, trong thuc nghiém...).

L.6.1. Vai tro ciia sw tao phirc chit trong xiic tic

C6 mot s ion kim loai & dang tu do khong 1a chat xtc tac nhung khi
chuyén vao phirc chét thi lai thé hién hoat tinh xuc tac vi khi chuyén ion kim
loai vao phtc chét, qui luat dong hoc va co ché cla cac qua trinh oxy hoa -
khtr bi thay d6i mot cach co ban. Trong sé cac phtrc chat cua ion kim loai thi
hau hét phuc chét cua ion kim loai chuyén tiép c6 tinh chat xuc tac. Su tao
phtic xtic tac phy thudc vao nhiéu yéu t khac nhau nhu: ban chét cta ion kim
loai, ban chit cua cac ligan (L), cic chat cing tuong tac trong méi trudng

phan tng, ty 1é ndng do cac chat, cac diéu kién nhiét do, ap suat, pH ... Trong
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d6 ban chit cua ion kim loai va ligan dong vai trd quan trong nhat, quyét dinh
hoat tinh x0ic tac cua phuec.
* Vai tro cia ion kim loai chuyén tiép trong phirc chat xiic tdc

V& mit xtic tac phirc ngudi ta quan tAm dic biét dén cac kim loai chuyén
tiép ho d, 1a nhitng kim loai phan b trong chu ky 16n cua hé thdng tudn hoan,
nam gitta cac nguyén td s va p. Phirc chat kim loai chuyén tiép c6 nhiéu y nghia
d6i voi xtic tac dong thé vi cac 1y do sau:

- 5 orbital (n -1) d, 1 orbital ns va 3 orbital np c6 ning luong xap xi nhau
dan dén kha ning lai hoa giira cac orbital cao va kha nang hinh thanh lién két
ctia kim loai chuyén tiép rat 16n.

- Cac orbital hoa tri ¢ bat ky trang thai oxy hoa nao cta ion kim loai va
cac dién tir trén orbital (n - 1)d cling c6 thé trao doi voi nguyén tir hay phan tir
khac dan dén kha nang bién dbi hoa tri (s6 oxy hoa) ciia kim loai ciing nhu kha
nang bién d6i s6 phdi tri.

- Tinh da dang cta cac phdi tir : Mot ion kim loai chuyén tiép c6 thé tao
phtc duoc voi rat nhiéu ligan khac nhau va cac phirc khac nhau thi anh huong
ctia phoi tir dén tinh chat ctia phirc ciing khac nhau.

Theo phuong phap orbital phan tir (phuong phap MO), khi phdi tri vi ligan
(L) hodc v6i co chit co tinh ligan (S,) thi M** ¢6 thé nhan vao orbital d(x*-y?) trdng
cac electron dugc chuyén dén tir L (hodc S, ) dé tao thanh lién két o.

Mit khac, ion M** con co kha ning cho electron. D6 1a sy chuyén
electron nguoc lai tir orbital dxy cia M** sang orbital =~ phan lién két cua L
(hodc Sp). Két qua lam yéu lién két hoa hoc trong phan tir ciia L (hodc S.),
qua trinh hoat hoa nhu vdy tuong ty nhu qua trinh hoat hoa bang cac xtc tac
sinh hoc va chinh diéu nay da giai thich kha ning hoat hoa céc hop chét cua
phtic xtic tac, 1am cho cac phan ung xtc tac oxy hoa-khir c¢6 thé dién ra ¢ diéu

kién mém (t°, p thudng) vai tée d6 va do chon loc cao [2].
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Vi du: Pé minh hoa cho hai loai lién két nay, ching ta xét truong hop

hoat héa phan tir C,H, bang phirc chat [PtCls] (dwoc thé hién qua hinh 1.2).
dxz-y2 y

Hinh 1.2. Lién két Phic chat giza Pt** va C,H,.
a. Liénkét ¢ b. Lién két z nguoc.

Ta thay c6 sy phan bd lai dién tir trén phan tir phitc [PtCl,C,H,]": dién ti
dich chuyén tir orbital 7 caa C,H, sang orbital d(x?-y®) ctia Pt** tao thanh lién két
o. Trong khi d6, dién tir cling duoc dich chuyén tir orbital dxy sang orbital T cua
C2H, tao thanh lién két két m nguge. Su phan b lai dién tir 1am cho lién két C=C
yéu di (d6 giam tan s6 dao dong trong phd hdng ngoai clia nd Av,_. ~200cm™, do
dai lién két giira hai nguyén tir cacbon thi ting tir 1,38A° 1én dén 1,54A°, con do
boi lién két giam tir 2 xudng 1, twong tmg véi su bién doi trang thai lai hoa cua
nguyén tir C tir sp” sang sp°). Do d6, cac tic nhan nucleophil nhuw OH', H*...d&
dang xam nhap vao cac lién két da duoc hoat hoa ctia C,H..

Trong nhiéu trudng hop, hiéu ung “lién két © nguoc” trong qué trinh
xtc tac ¢6 ¥ nghia hon nhiéu so véi lién két o, quan trong nhat 1a sy xen phil
gitra cac orbital twong ing cia M** va L (hodc S, ) phai tudn theo qui tic bao
toan tinh ddi xung cua cac orbital sao cho su xen phu dat cuc dai, ddm bao
cho su van chuyén electron duoc thuc hién dé dang, tao diéu kién cho hoat
hoa va céc giai doan bién ddi tiép theo trong qua trinh xuc tac.

1.7. Tong quan vé chitin va chitosan [17]

Chitin — Chitosan 1a vat liéu quy c6 nhiéu trong phé liéu thay san nhu vo
tom, vo ghe. Chitosan c6 nhiéu ung dung trong cac nganh céng, néng nghiép, y
dugc va bao vé moi truong. Trong y duoc: Tur chitosan vo tdm cua cé thé san
Xuit ra Glucozamin, mot duoc chat quy dang phai nhat khau ¢ nudc ta. Ngoai ra
con ¢6 thé san xuat cac loai dugc liéu khac nhu: chi phau thuat ty hoai, da nhan
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tao.v.v.. ciing dugc nghién ciu san xuat tir chitin va chitosan. Chitosan con dugc
ding trong san xuat kem chéng kho da, kem dudng da ngin chan tia cuc tim pha
hoai da.

Trong c6ng nghiép chitosan co thé ché tao nhiéu san pham c6 gié tri cong
nghiép nhu: vai dung cho may mac, vai chiu nhiét, chong tham, vai chitosan
ding may quan 4o diét khuan trong y té. Chitosan 1am ting d6 bén cua gidy,
ting cudng d6 bam dinh cua myc in...Trong ndng nghiép Chitosan dung dé bao
quan qua, hat mang lai hiéu qua cao. Trong cong nghé moi truong hién nay
chitosan duoc sir dung dé xu 1y nudc thai cdbng nghiép rat hiéu qua nhu xu ly
nudc thai trong cdng nghiép nhudém vai, xur Iy nudc trong cong nghiép nudi tdm
ca. Pac biét tir chitosan c6 thé san xuat ra mang mong dé bao géi thuc pham,
mang nay co thé thay thé cho PE, mang chitosan d& phan hiy trong mdi trudng
tu nhién nén van dé nay c6 ¥ nghia quan trong trong xir Iy rac thai va bao vé moi
trrong. Ngoai ra chitin va chitosan con dugc dung trong céng nghé sinh hoc
nhu: Chitosan dung 1am chat mang cé dinh enzyme va ¢ dinh té bao v.v...

Chitin dugc xem Ia polymer tu nhién quan trong tht hai caa thé gisi, co
nhiéu thir hai thé gigi (chi sau xenlulo). LA mot polymer dong vat duoc tach
chiét va bién tinh tir vo cac loai giap xac (tém, cua, hén, trai, s0, mai myc, mang
té bao ndm ho Zygemycetes, cac sinh khdi nam méc, mét sé loai tao...

Chitosan thuong mai c6 ngudn goc tir vo tom va dong vat giap xac bién
khac.

Chitosan duoc san xuat bang cach khur acetyl (deacetylation) cuaa Chitin,
d6 1a yéu to co cau trong cac bo xuwong ngoai cua dong vat giap xac (tdm, cua,
mai muyc...) va thanh té bao caa nam.

Mtc d6 deacetylation (%DD) c6 thé duoc xac dinh bang phé NMR, va
DD% trong Chitosan thuong mai la khoang 6 - 10%.

Sinh Vién: Bui Minh Tién Trang: 36



Khoa lugn tét nghiép Trwong PHDL Hdi Phong

1.7.1. Cau tao cia chitin va chitosan.
Chitin 1a polysaccarit mach thiang, c6 thé xem nhu 13 dan xuat cua

xenlulozo, trong d6 nhém (-OH) & nguyén tir C(2) duoc thay thé bang nhom
axetyl amino (-NHCOCHS,) (cu trac I). Nhu vay Chitin 12 poly ( N-axetyl-
2amino-2-deoxi-p-D- glucopyranozo) lién két véi nhau boi cac lién két b-(C-1-

4) glicozit. Trong d6 cac mat xich cia Chitin cling duge danh sd nhu cua

glucozo:
6 B
CH,;0OH %H;OH
5 p: S
\ :‘\
N i O\Té/ - Mo
N\ OH g \
% \ H
NHCOCH:z H NHCOCH: | n
i

Can triic
Hinh 1. 3. Cdu tric hoa hec cia Chitin
Chitosan la dan xuét dé axetyl hoa cua Chitin, trong d6 nhom (-NH,) thay
thé nhdm (-COCHj;) & vi tri C(2). Chitosan duoc cau tao tir cAc mat xich D-
glucozamin lién két véi nhau boi cac lién két b-(1-4-glicozit, do vay Chitosan c6
thé goi 1a poly B-(1-4)-2-amino-2-deoxi-D-glucozo hoac 1a poly B-(1-4)-D-

glucozamin (cau truc I11).

CELOH | CHLOH
H AT %o 5 . T

Pt /¥ O
OH O El

Jml H NHOOCH -

Hinh 1. 4. Cdu tric hoa hec cia Chitosan
1.7.2. Cong nghé san xuat
Du pham thay hai san (vo tdm, cua, mai myc) nhit rira sach, tién hanh
loai bo cac mudi vo co (mudi canxi, mudi phdt pho), loai bo protein va céc tap
chat, rira sach sdy kho, thu duoc chitin, tiép tuc qua trinh deacetyl héa sé& thu

duoc vat liéu chitosan.

Sinh Vién: Bui Minh Tién Trang: 37



Khoa lugn tét nghiép Trwong PHDL Hdi Phong

1.7.3. Ung dung caa chitin va chitosan

- Trong phan tir Chitin/Chitosan va mot s dan xuat caa Chitin c6 chua
cac nhdm chtrc ma trong do cac nguyén tir Oxi va Nito cua nhém chuc con gap
electron chua str dung, do d6 chung c6 kha ning tao phic, phdi tri véi hau hét
cac kim loai nang va cac kim loai chuyén tiép nhu: Hg®*, Cd*, Zn*, Cu*,
Ni®*, Co*"... tly nhém chuc trén mach polyme ma thanh phéan va ciu tric cua
phac khac nhau.

1.8. Quy chuin k§ thuit qudc gia vé nuée thai cong nghiép (QCVN24:2009)
1.8.1. Pham vi ap dung

- Quy chuan nay quy dinh gia tri toi da cho phép ctia cac théng s6 6 nhiém
trong nudc thai cong nghiép khi xa vao ngudn tiép nhan.
1.8.2. Gia tri gioi han

- Gia tri giéi han cac théng sb va nong do cac chat & nhidm caa nudc thai
cong nghiép khi d6 vao cac khu vuc nude khong vuot qua cac gia tri twong ung
qui dinh trong bang 1.2.

- Nudc thai cdng nghiép co gia tri cac théng sb va nong do cac chit 6
nhiém bang hoic nhé hon gia tri qui dinh trong cot A c6 thé d6 vao cac vuc
nuée thudng duge dung 1am ngudn nuéc cho muc dich sinh hoat.

- Nudc thai cdng nghiép co gia tri cac théng sb va nong do cac chat 6
nhidm 16n hon cac gia tri qui dinh trong cot A nhung nhé hon hoic bang gié tri
qui dinh trong cot B thi dugc d6 vao cac vuc nudc nhan thai khac trir cac thuy
vuc qui dinh ¢ cot A.

- Thanh phan nudc thai c6 tinh dic thu theo linh vuc nganh cong nghiép
ctia mot sb hoat dong san xuét, kinh doanh dich vu cu thé duoc qui dinh trong
céc tiéu chuan riéng.

- Phuwong phap iy mau, phén tich, tinh toan, xac dinh timg thong s6 va
noéng do cu thé cua cac chat 6 nhiém dugc qui dinh trong cac TCVN hién hanh

hoic do co quan c6 tham quyén qui dinh.
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Bang 1.7. Gia tri gioi han cac théng so va nong do cdc chat 6 nhiém trong nuoc

thai cong nghiép

GiatriC
STT Thong so Pon vi
A B

1 Nhiét do °’C 40 40
2 pH - 6-9 55-9
3 M ) Khéng kho th“)ng kho

chiu chiu

Do mau (Co-Pt &
4 oH=7) - 20 70
5 BODs (20°C) mg/| 30 50
6 COD mg/I 50 100
7 Chat ran lo ltng mg/| 50 100
8 Asen mg/I 0.05 0.1
9 Thay ngan mg/I 0.005 0.01
10 Chi mg/I 0.1 0.5
11 Cadimi mg/I 0.005 0.01
12 Crom (VI) mg/I 0.05 0.1
13 Crom (111) mg/I 0.2 1
14 bong mg/| 2 2
15 Kém mg/I 3 3
16 Niken mg/I 0.2 0.5
17 Mangan mg/I 0.5 1
18 Sat mg/| 1 5
19 Thiéc mg/| 0.2 1
20 Xianua mg/I 0.07 0.1
21 Phenol mg/I 0.1 0.5
22 Dau m& khoang mg/ 5 5
23 Dau dong thuc vat mg/| 10 20
24 Clo du mg/I 1 2
25 PCB mg/I 0.003 0.01
gg | Hoa chat bao vel o, 0.3 1
thuc vat lan hiru co

27 Hoa chat bai vé mg/| 0.1 0.1
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thuc vat clo hiru co
28 Sunfua mg/I 0.2 0.5
29 Florua mg/I 5 10
30 Clorua mg/I 500 600
Amoni( tinh theo
1 I 1
3 Nito) mg/ 5 0
32 Tong nito mg/l 15 30
33 Tang phospho mg/| 4 6
34 Coliform MPN/100ml 3000 5000
g5 | 10ng hoat ol oo, 0.1 0.1
phong Xa o
56 | 'on9 hoat Aol oo, 1.0 1.0
phong xa B
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CHUONG II: THU'C NGHIEM

2.1. Poi twgng va muc dich nghién ctru
2.1.1. Péi twong nghién ciru

Pé nghién ctu hoat tinh xGc tac caa phic cling nhu tim dugce cac diéu
kién t6i vu cho qué trinh xtr 1y nudc thai dét nhuém chdng tdi tién hanh nghién
ctru véi hé sau: Co?*- HyL (axit citric) - nudc thai dét nhuom - H,0,

- Chat oxi hoa la H,0,.

- Chét xuc tac cho phan tng 1a phirc Co®* - HyL.

- Nuéc thai dét nhuém ldy tai Cong ty Sao Sang tai x& Lién Am huyén
Vinh Bao.
2.1.2. Muc dich nghién ciru

- Nghién ctiu cac yéu t6 anh huong téi qué trinh oxy hoa chat mau cua
nu6c thai dét nhuém nhu: ndng d6 Co®*, HuL, ndng d6 H,0,, pH, thoi gian cua
phan ung. Tur d6 tim ra diéu Kién toi vu nhat dé xur 1y nuéc thai dét nhuom.

- Nghién ctru qua trinh chiét tach chitin tir vo tom va tong hop chitosan tir
chitin .

- Nghién ctu qué trinh gan xuc tac phirc Co®* - HyL nén chitin va chitosan
va thir lai hoat tinh x(c tac cua phac sau khi gan cling nhu d6 bén cuaa to hop di
thé tao thanh sau nhiéu lan xuc tac.
2.2. Dung cu va hoéa chat

2.2.1. Dung cu

- M4y do pH ( HI - 8214). - Binh nén chuin do ¢& 100ml.
- Cén phan tich. - Buret dé chuan do.

- May khudy tir. - Cuvet, pipet cac loai.

- May do quang UV - VIS 722. - Thiét bi dun mau.

- Cc thuy tinh 100ml, 250ml. - Tu séy.

- Binh dinh muc 100, 250, 500, 1000 ml.
2.2.2. Héa chit

- Dung dich: - H,0, 30%.

K,Cr,0+/ HgSO4/H,SO0,. - NaOH, H,S0, dung dé chinh pH
- Dung dich Ag,SO4/H,SO, - Nudc cit 2 lan.
- H,S0, 98%. - H,L, NaOH tinh thé
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CHUONG III: KET QUA VA THAO LUAN

3.1. Su phu thudc hoat tinh xic tic ciia phire Co®* - H,L vao pH

Khi chwa tham gia tao phic thi Co®* va H,L déu ton tai & trang thai tu do.
Nhu di gi6i thiéu trong phan tong quan, chi c6 mot sé it ion kim loai & trang thai
tu do ¢ hoat tinh x(c tac tiéu biéu 1a ion Fe®* va Fe* (hé Fenton gom Fe®*- H,0,
duoc coi 1a tac nhan oxy hoa kha manh trong phan tng oxy hda chat hitu co).

Khi c6 mat ddng thoi ca Co™, HyL: lGc ndy Co?* s& tao phurc dong thé véi
H,L va chinh phtc xUc tac tao thanh s& déng vai tro 1a chét xdc tac hoat hoa
phan ttr H,0, tao thanh gbc ty do OH™ - mot tdc nhan oxy hda rat manh cd thé
oxy hoa hoan toan cac chat mau hiru co trong nudc thai dét nhuom.

pH 1a yéu t6 c6 anh huong rat Ion dén hoat tinh xuc tac cua phuc dong thé,
chinh vi vay trudc hét chiing t6i khao sat hoat tinh xuc tac cua hé trén theo pH.

Céch tién hanh phdn eng nhw sau:

Cho lan luot vao binh phan ung: H,O, nudc thai dét nhuom, Co?*, H,sL
(v6i ndng do xac dinh), sau d6 diéu chinh dén pH xac dinh bang dung dich
NaOH hoic H,SO,. Cubi cung thém tiép H,O, vao hé phan tng va theo ddi su
bién ddi mau cua nude thai dét nhudém tai budc song hap thu cuc dai A = 612nm
theo thoi gian. Két qua khao sét hoat tinh xdc tac cua phtac phu thuoc vao pH
Vé6i cac diéu kién: [Co®]o= 10 (M), [HaL]o=10"* (M),[H,0,]o=10"(M) duoc thé
hién trén bang 3.1.

Bang 3.1. Sur bién déi mdt dé quang ciia nudc thai dét nhugm theo pH

pH 7 8 9 10 11
t(s)
0 Ac=1611 | Ag=1.93 | Ag=1.975 | Ag=217 | Aj=2.44
20 1.61 1.617 1.624 1.666 0.265
40 1.606 1.604 1.594 1.504 0.053
60 1.604 1.599 1579 1.353 0.029
80 1.603 1.594 1583 1.087 0
ADy 0.001 0.313 0.351 0.504 2.179

Tur két qua trén bang 3.1, vé& d6 thi phu thudc cua hiéu mat d6 quang AD

ctia nude thai tai thoi diém t = 20 gidy vao pH ta dugc do thi nhu trén hinh 3.1.
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25 ADZO

/

Hinh 3.1. Sw bién déi mdt dg quang cuia nuéc thai dét nhugm theo pH

Két qua trén hinh 3.1 cho thay: Trong khoang pH = 7+ 8, mau cua nudc
thai giam di khong dang ké chung to tai ving pH thap chua phai 1a méi trudng
thich hop 1y twong dé phan tng tao phic xtc tac gitra Co** va HuL duoc tao

thanh, qué trinh xuc tac xay ra yéu.

Khi ting dan pH tir 9 dén 10, d6 mau ciia nudc thai dét nhuém giam di r6

rét, chung té phirc xdc tac da duoc hinh thanh va cé hoat tinh kha manh.

Khi pH > 10,5, 6 mau ciia nudc thai giam di rat nhanh nhung luc nay da
quan sat thay sy xuét hién cac van duc do Co®* bi két tiia trong méi truong kiém.
xu ly & pH>10,5 s& phai mat thém mot cong doan nira sau khi loai mau cua nuéc
thai d6 1a xur ly Kiém cho nudc thai sau khi xt ly. Bé dam bao cho tinh dong thé

cua hé, ching t6i chon pH =10 cho cé4c nghién cuu tiép theo.
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pH=9+10

Hinh 3.2. Sur bién déi mdt dé quang cia nudc thdi dét nhugm theo pH

pH>10,5

3.2. Sw phu thudc hoat tinh xic tic cia phitc Co** - H,L vao ndng d¢ Co?”

Cb dinh gié tri: [H,0,]o = 0,1(M), pH = 10. Chlng t6i theo ddi su bién doi

mat d quang cua nudéc thai dét nhuém khi ting dan ndng do phan tng Co™". Két

qua duoc thé hién trén bang 3.2 va hinh 3.2

Bang 3.2. Sw phu thugc hoat tinh xdc tac cia phirc vao nong do Co**

[Co™]

10°M | 2.10°M | 4.10°M | 6.10°M | 8.10°M | 10°M

t(s)

0 A= 1.505 | A;=1.53 | Ag=1.546 | A=1.541 | A;=1.579 | A,=1.572
20 1.335 1.328 1.33 1.353 1.347 1.276
40 1.182 0.886 | 1.312 1.319 1.159 0.831
60 0.751 0.478 | 1.227 1.252 0.86 0.515
80 0.394 0.164 | 1.117 1.141 0.62 0.358
100 0.157 0.035 | 0.992 1.005 0.486 0.225
ADyq 0.17 0.202 | 0.216 0.188 0.232 0.296
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Hinh 3.3. Su phu thugc hogt tinh x(c tac cua phirc vao nong do Co*
Két qua thuc nghiém trén cho thay ndng do Co* c6 anh huong rat 16n dén

hoat tinh x(c tac caa phtc. Khi ndng d6 Co** ting thi hoat tinh caa phirc ciing

tang dan. Vi [Co**]p > 8.10°°M thi d6 mau cua nudc thai giam xudng rat nhanh

c6 thé trong khoang nong d6 nay da tao diéu kién thuan lgi cho sy tao thanh

phirc xUc tac 2 nhan cé hoat tinh cao.

3.3. Sw phu thudc hoat tinh xtc tic ciia phitc Co** - H,L vao nong dé H,O,
Cb dinh gié tri: [C0™]o = 10*(M), pH = 10. Chlng t6i theo ddi su bién doi

mat d6 quang cua nudc thai dét nhuém khi ting dan ndng do H,0,. Két qua

duoc thé hién trén bang 3.3 va hinh 3.3

Bang 3.3. Su phu thugc hogt tinh xdc tac cua phirc vao nong dé H,0,

[H20,]
{s) 0.01M 0.02M 0.04M 0.06M 0.08M 0.1M
0 Ap=1594 | Ap=1584 | Ap=1.6 | A;=1.588 | A;=1.577 | A)=1.6
20 0.668 1.025 0.799 1.285 1.284 1.288
40 0.02 0.155 0.033 0.977 0.97 0.97
60 0.068 0.006 0.037 0.366 0.105 0.348
ADyg 0.926 0.559 0.801 0.303 0.293 0.312
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Hinh 3.4. Si phy thugc hoat tinh xUc tac cua phirc vao nong dé H,0,

Két qua thuc nghiém thu duoc ta thay: Khi nong do phan ung cua H,0,
tang, nudc thai dét nhuom bat dau mat mau. Tai gia tri phan ang 14 0.04M, nuée
thai mat mau hoan toan. Khi nong do H,0, ting, lvgng H,0, du thira dong ciing
dong vai tro 13 chat canh goc tu do OH™ [3] nén hiéu suat xir Iy giam.

3.4. Chiét tach chitin tir vé tom va diéu ché chitosan
3.4.1. Qua trinh chiét tach chitin tir vé tdm
* Qua trinh khir khoang

Trong vo tdm thanh phan cha yéu 1a mudi CaCOs;, Mg CO; va rit it
Caz(PO.,),, nén thuodng ding cac loai axit nhu HC, H,SO,... dé kht khoang. Khi
khtr khoang néu ding H,SO, s& tao mudi kho tan nén it sir dung, nguoi ta ding
HCI dé khir khoang theo cac phan ung sau:

MgCO; + 2HCI = MgCl,, + CO, + H,0.
CaCO; + 2HCI = CaCl, + CO, + H,0O
Cay(PO4), + 6HCI = 3CaCl, + 2H;PO,

Trong qué trinh riza thi mudi CI” tao thanh duoc rira tri, nong do axit HCI

c6 anh huong rat 16n dén chat luong cua chitosan thanh pham, dong thai ¢ anh

huong 16n dén thoi gian va hiéu qua khir khoang. Néu nong d¢6 HCI cao sé rit
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ngan duoc thoi gian khir khoang nhung s& 1am cit mach do ¢6 hién tugng thuy
phan cac lién két B- (1-4) glucozit dé tao thanh céc polyme c6 trong lwong phan
tar trung binh thap, c6 khi thuy phan triét dé dén glucosamin. Nguoc lai néu
nong d6 HCI thap thi qua trinh khir khoang s& khong triét dé va thoi gian xu ly
kéo dai anh huong dén chat lugng san pham.

Sau khi khir khoang tién hanh rira trung tinh, cong doan nay c6 tac dung
rira troi hét cac mudi, axit du tan trong nudce. Qua trinh raa két thac khi khi dich

raa cho pH=7.

Hinh 3.5. Qua trinh khz khoang

*Qua trinh loai protein

Ta tién hanh loai bo hoan toan protein bang dung dich NaOH 10%,
protein bi kiém thay phan thanh cac amin tu do tan va duoc loai ra theo quy
trinh rira troi. Luong NaOH 10% cho vao dén khi ngap toan bo vo tém va kiém
tra dén khi pH=11-12 1a dugc dé dam bao viéc loai protein duoc hoan toan. Pun
& nhiét do 90 - 95°C trong 3-4h, san pham sau khi dun duoc rira sach bang nudc
thuong hoic nudc cat dén pH = 7.

Tiép dén ching tdi tién hanh ria trung tinh, nham muc dich rua troi hét

cac mudi natri, cac amin ty do va NaOH du, sdy kho ¢ 60°C thu duoc chitin thd.
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Hinh 3.6.Qua trinh khz protein Hinh 3.7. Chitin tho

3.4.2. Diéu ché chitosan
Qua trinh diéu ché chitin thanh chitosan thuc chat 1a qua trinh dé axetyl

hoa chitin, chuyén nhém —NHCOCHS; thanh nhém NH, va loai bé nhém —
CH,CO, chuyén héa mubi natri CH;COONa. Bé thuc hién qué trinh dé axetyl
hoa hoan toan, nguoi ta st dung NaOH dam dac 40% thoi gian 2h nhiét do 110-
120°C.

O day dya vao tinh chét chitosan tan duoc trong dung dich axit lodng tao
thanh dung dich keo trong suét, trong khi chitin khong tan do d6 ta c6 thé so bo
kiém tra mic @6 chuyén hoa chitin thanh chitosan bang cach lay mét it san pham
cho vao CH;COOH 1%. Néu san pham tan tao thanh dung dich keo trong suét la
duogc. Sau d6 rira trung tinh va sdy kho, chitosan thu dugc ¢6 mau tring sang.

Hinh 3.8 Quad trinh dun chitin trong NaOH 40%
3.5. Gin xiic tac phirc trén nén chitin

Sau khi dd xac dinh duoc cac diéu kién téi wu: pH, néng do Co* cling
nhu néng do H,0,, ching t6i tién hanh gan xuc tac phuac trén nén chitin. Thuc

nghiém qua trinh gan xuc tac nén chitin duoc tién hanh nhu sau:
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Cho vao binh tam giac cac dung dich CoSO, va H,L véi ndng d6 téi wu da

tinh trudce, sau d6 diéu chinh dén pH thich hop cho su tao thanh phuc xdc tac

biang cac dung dich NaOH hoic H,SO,, tiép tuc cho vao binh trén 1g chitin, dua

hdn hop 18n may lac trong khoang thoi gian 60 phut. Sau dé loc thu 1y phan rin

(chitin + phuc xdc tac) qua giay loc. Sir dung hdn hop di thé trén 1am chat xuc

tac cho phan ung oxy hda chat mau cua nudc thai dét nhuém bing H,0,. Sau

mdi lan xdc tac, hdn hop di thé trén lai duoc loc va say kho dé st dung lai cho

nhitng 1an sau. Hoat tinh x(c tac cua phirc sau céc l1an tai st dung duoc thé hién
trén bang 3.4 va 3.5 va hinh 3.4.

Bang 3.4. Hogt tinh xGc tac cua phitc sau 6 lan tai si dung

STT
) 1 2 3 4 5 6
A= A= Ap= Ap= A= Ap=

0 2.525 1.957 1.872 2.018 1.864 1.987
20 1.412 1.197 1.397 1.757 1.52 1.709
40 0.832 0.823 0.846 1.092 1.1 1.286
60 0.479 0.509 0.602 0.619 1.022 0.934
80 0.257 0.388 0.503 0.368 0.713 0.384

ADy 1.113 0.76 0.475 0.261 0.344 0.278

Bang 3.5. Hoat tinh xc tac cia phirc sau 11 lan tai si dung

STT

) 7 8 9 10 11
0 Ap=2.525 | Ap=1.957 | Ap=1.872 | A,=2.018 Ao,=1.864
20 1.412 1.197 1.397 1.757 1.52
40 0.832 0.823 0.846 1.092 1.1
60 0.479 0.509 0.602 0.619 1.022
80 0.257 0.388 0.503 0.368 0.713

ADyg 0.18 0.155 0.208 0.207 0.273
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Hinh 3.9. Hogt tinh xc tac cua phic sau 11 lan tai siz dung
Két qua trén cho thay hoat tinh caa phic giam kha manh tir 1an 1 xubng

lan 2 va 1an 3 nguy@n nhan c6 thé do phuc gan trén chitin di bi raa trdi vao dung
dich mot phan 1am cho luong chat x(c tac giam di. O céc lan tiép theo hoat tinh
cta phuc giam cham hon va dan on dinh. Sau khi tai st dung 11 1an, hoat tinh
xUc tac cua phic van cao, dd mau cua nudc thai giam di rd rét va bang mat
thuong ciing c6 thé quan sat duoc su giam mau nay, két qua nay ciing cho thay
chitin c6 kha nang gan két kha bén vai phiic chat, gop phan tiét kiem mot lugng

hoa chat 1on trong qua trinh xt 1y nudc thai nhuom.

Hinh 3.10. Hoqt tinh x(c tac cia phitc sau khi gan 18n chitin
3.6. Gin xiic tac phirc trén nén chitosan

Tién hanh thi nghiém tuong tu nhu ddi véi trudng hop gan phic xuc tac
Ién chitosan, ¢ day chung toi da thay thé chitin bang chitosan. Hoat tinh x(c tac

ctia phirc sau cac lan tai sir dung duoc thé hién trén bang 3.6 va 3.7 va hinh 3.5.
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Bang 3.6. Hoat tinh xtc tac cua phirc sau 6 lan ti siz dung

STT
1 2 3 4 5 6
t(s)
0 Ao=2.15| Ag=1.954 | Ap=1.97 | A)=1.947 | A;=1.949 A= 2.004
20 1.217 1.316 1.523 1.6 1.52 1.619
40 0.479 0.467 0.76 1.187 1.211 1.322
60 0.099 0.269 0.561 0.766 0.801 0.834
80 0.023 0.173 0.479 0.71 0.623 0.714
ADy 0.933 0.638 0.447 0.347 0.429 0.385
Bang 3.7. Hogt tinh x(c tac cua phirc sau 11 lan tai si dung
STT
7 8 9 10 11
t(s)
0 Ag=2.006| A;=1984| A=1.973 A= 1.986 Ao=1.994
20 1.605 1.73 1.734 1.755 1.814
40 1.322 1.345 1.394 1.494 1.554
60 1.026 1.076 1.033 1.065 1.157
80 0.799 0.832 0.798 0.854 0.829
AD»q 0.401 0.254 0.239 0.231 0.18
AD,, 1 -
0.9 7
0.8 ¢
0.7 7
0.6 1
051
0.4 v
0.3 1
021
0.1 1"
O 4
1 2 3 4 5 6 7 8 9 10 11

Sé6 lan tai str dung

Hinh 3.11. Hoat tinh xiic tdc ciia phitc sau 11 lan tdi sir dung
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Két qua thu duoc twong tu nhu két qua cua trudng hop gan phuc xdc tac

trén nén chitin, hoat tinh xuc tac cua phuc trong hai truong hop khac nhau

khong dang ké, chiing to chitin va chitosan déu c6 kha ning lién két véi phic

tuong duong nhau.

Pé danh gia sy anh huong cua nhiét do dén qua trinh twong tac gitta phuc

xUc tac va chitosan, sau khi hdn hgp gom chitosan va phire dugc lac khoang thoi

gian 60 phat. Loc thu lay phan rin (hdn hop di thé chitosan + phic xUc tac).

Han hop di thé sau khi loc duoc say khd ¢ nhiét d6 80°C. Hoat tinh x(c tac cua

phirc sau cac lan tai sir dung duoc thé hién trén bang 3.8 va 3.9 va hinh 3.7.

Bang 3.8. Hogt tinh xUc tac cua phitc sau 6 lan tai si dung

STT
1 2 3 4 5 6
t(s)
0 Ap=2.239 | Ap=1.984 | Ay=1.968 | Aj=1.956| A,=1.965| Ay=1.974
20 1.889 1.896 1.922 1.892 1.898 1.904
40 1.288 1.35 1.669 1.627 1.707 1.71
60 1.075 0.92 1.334 1.522 1.441 1.443
80 0.401 0.456 0.871 0.622 0.829 0.944
ADy, 0.35 0.088 0.046 0.064 0.067 0.07
Bdng 3.9. Hogt tinh xtc tac cua phic sau 11 lan tai si dung
STT
7 8 9 10 11
t(s)
0 Ap=1.965| Ay=1.966| A=1.976 Ay=1.968 Ay=1.977
20 1.905 1.913 1.919 1.931 1.932
40 1.731 1.619 1.715 1.722 1.488
60 1.456 1.541 1.522 1.525 1.265
80 1.056 1.216 1.316 1.328 1.031
ADs, 0.06 0.053 0.057 0.037 0.045
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Hinh 3.12. Hoat tinh xiic tdc ciia phitc sau 11 lan tdi sit dung
Két qua trén hinh 3.7 cho thay khi siy hdn hop & nhiét d6 80°C thi hoat
tinh xuc tac cua phuc lai giam di c6 thé ¢ nhiét do cao thi thanh phan hoic ciu
trdc caa phiic xuc tac da bi thay d6i dan dén hoat tinh xuc tac caa phic bi giam

di ro rét.

Hinh 3.13. Hoat tinh xiic tdc ciia phirc sau khi gén 1én chitosan

3.7. Danh gia hoat tinh xtc tac cia phirc thong qua do giam COD
Nhu di trinh bay trong phan tong quan, phtc XUc tac tao bai Co®* va HyL

s& twong tac véi H,0, tao thanh gbc tuy do OH” 14 tac nhan oxy hoa rat manh, cé
thé oxy hda cac chat hiru co thanh CO, va nudc vi vay sé 1am giam COD cua

nudc thai.
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Chung t6i da str dung 2 hé xdc tac la (chitin + phac xdc tac) va (chitosan
+ phire xuc tac) dé xUc tac cho phan tng oxy hoa nudc thai dét nhuom cé6 COD
dau vao 1a 2404mg/l bang H,0, trong khoang thai gian 20 phit. Két qua dugc
thé hién trén bang 3.10.

Bang 3.10. Panh gia hoat tinh cua phitc thong qua do giam COD

Cuia nwoc thai dét nhugm

H¢ xtc tac | chitin + phuc | H/s xtr ly chitosan + phtrc H/s xu ly
COD
. 127 69,76% 556 76,87%
dau ra (mg/1)

Két qua trén cho thay trong ca 2 truong hop, phic tao béi Co** va axit
citric déu c6 hoat tinh x(c tac kha manh, trong khoang thoi gian ngan da khoéang

héa dugc mot luong chat hitu co trong nudce thai dét nhuom.
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KET LUAN

Sau mdt thoi gian thuc hién dé tai khoa luan “Nghién citu hoat tinh xuc tac
cia phirc Co®* va axits citric va gdn pherc xGc tac trén nén polime hifu co dé xuc

tac xi Iy mueoc thai dét nhugm bang H,0,” em di thu dwoc nhitng két qua sau:

1. Tim hiéu quy trinh dét nhudém, cac dong nudc thai ciia qua trinh nhudm vai,
van dé 6 nhiém do nudc thai dét nhudm gay va tim hiéu mot sb bién phap xir
1y nudce thai dét nhudm.

2. Pa x4c dinh diéu kién t6i wu cta qua trinh xt Iy nude thai dét nhuom bang
phuong phap st dung H,0, thong qua viéc xac dinh pH, Nong do Co?*, HaL,
H,0,, thoi gian phan Gng .

- Xac dinh duogc gia tri pH tbi wu, néng do xuc tac C02+-H4L t6i wu dé thuc hién
cdy phirc xuc tac 1én polyme hitu co chitin va chitosan.

3. Tim hiéu quy trinh chiét tach chitin va diéu ché thanh chitosan phuc vu cho
qua trinh lam thi nghiém.

4. Gan phtic xtc tac 1én nén chitin va chitosan sau khi da chiét tach thanh cong
chitin va chitosan. Panh gia hoat tinh ctia xtc tac khi duoc cdy trén chitin va

chitosan. Banh gia hoat tinh cta xuc tac thong qua do giam ctia COD.

Sinh Vién: Bui Minh Tién Trang: 55



Khoa lugn tét nghiép Trwong PHDL Hdi Phong

TAI LIEU THAM KHAO

1. Lé Van Cat (1999), “Co s& hod hoc va ky thuat xt 1y nude”, NXB Thanh
nién, Ha Noi.

2. Nguyén Vian Dudng, Tran Thi Mai, Nguyén Vin Xuyén. Pong hoc phan tmg
oxy hoa Indigocarmine bang H,0, duéi tic dung xuc tac cua phirc Co(Il) -
axit Xitric. Tap chi hoa hoc T43.(N°3), tr.371-374.

3. Nguyén Vian Dudng. Ludn dn Tién Sy. Ha Noi - 2010.

4. Nguyén Vin Dudng, Tran Thi Mai, Nguyén Van Xuyén. Nghién ciru xir Iy
mede thai san xudt gidy bang H,O, dudi tic dung hoat héa ciia phirc Co**-
axit xitric. Hoi nghi Khoa hoc cong nghé moi truong, Pai hoc Hang hai Viét
Nam 10/2007. Nha xuat ban Bach khoa Ha Nbi - 2007, Tr.25 - 33.

5. Tran Manh Tri, Tran Manh Trung (2004), “Céc qué trinh oxy hoé nang cao
trong xt Iy nude va nudc thai”, NXB khoa hoc va ky thugt, Ha Noi.

6. http://www.vietnamtextile.org.vn

7. Nguyén Vin Phuéc, Vo Chi Cudng - Nghién ctu nang cao hiéu qua xu ly
COD kh6 phan huy sinh hoc trong nuéc rac biang phan tng Fenton - Tap chi
Phéat trién Khoa hoc va Cong nghé, tap 10, sé 01-2010.

8. Cao Hitu Truong, Hoang Thi Linh (1995), “Hoa hoc thuéc nhuém”, NXB
Khoa hoc Ky thugt, Ha Noi.

9. Tran Van Nhéan, Ngo Thi Nga (2002), “Gi4o trinh cong nghé xir Iy nuéc
thai”, NXB Khoa hoc Ky thuat, Ha Noi.

10.Adel Al-Kdasi, Azni ldris, Katayon Saed, Chuah Teong Guan. Treatment of
textile wastewater by advanced Oxidation Processes - A review. Global Nest:
the Int. J. Voi 6, No 3, pp 222-230, 2004.

11.Simon Parson (2004) - Advanced Oxidation Processes for Water and
Wastewater Treatment, IWA Publishing, Alliance House, London, UK.

Sinh Vién: Bui Minh Tién Trang: 56


http://www.vietnamtextile.org.vn/

Khoa lugn tét nghiép Trwong PHDL Hdi Phong

12. Ayrton Figueiredo Martins (1998), “ Advanced oxidation processes to
effluent stream from an agrochemical industry”, Pure and Application
Chemical, Vol. 70, No. 12, pp. 2271-2279

13. Bousselmi L., S.U. Geissen and H.Schroeder (2004), “Textile wastewater
treatment and reuse by solar catalysis: results from a pilot plant in Tunisia”,
Water Science and Technology, Vol. 42, No. 8, pp. 27-40.

14. Boncz, A.M., H.Bruning and W.H.Rulkens (2003), “Innovative reactor
technolygy for selective oxidation of toxic organic pollutants in wastewater
by ozone”, Water Science and Technology, Vol. 47, No. 10, pp. 17-24

15. Brik M., B.Chamam, P.Schoberl, R.Braun and W.Fuchs (2004), “Effect of
ozone, chlorine and hydrogen peroxide on the elimination of colour in treated
textile wastewater by MBR”, Water Science and Technology, Vol. 49, No. 4,
pp. 299-303

16. Rosli. Development of biological treatment system for reduction of COD
from textile wastewater. Master Dessertation, University Technology
Malaysia, 2006.

17. Tap chi khoa hoc va cdng nghé, tap 45, s63, 2007 (trang 51+ 58).

Sinh Vién: Bui Minh Tién Trang: 57



