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Tom tat:

PGa21Ca la mét polyme tyr nhién dugc tring hep tir axit poly-gamma glutamic, khéng dgc hai, dé phan hiiy sinh
hoc, dwrgc sir dung rong rai trong linh vy xir Iy nuwéc thii dét nhudm tai Nhit Bin va mjt s quéc gia phat trién,
nhung vin chwa dwgc img dung trong thue té tai Viét Nam. Bai bso trinh bay két qua nghién céru v& kha ning
xir Iy @9 mau, pH, chit hiru co (CHC) trong nuéc thii dét nhugm ciia vit li€u PGa21Ca va phén nhém sunfat -
Al(SO,),.18H,0. Theo dé, hiéu suét xir ly mau va CHC ciia PGo21Ca cao hon so véi phén nhém. Péi véi PGa21Ca,
hiéu suit xir Iy do mau dat 95%, hiéu sudt xir ly CHC dat 35%; véi phén nhém hiéu suit xir 1y dd mau dat 86%, hi¢u
suit xir Iy CHC dat 13%; ngoai ra PGa21Ca cdn c6 kha niing dwra gi4 tri pH ciia nuéc thai vé trung tinh. Trén co s¢
nghién ciru, bii bio dé xuit md hinh tir 3dng xir 1y nwéc thai dét nhudm khi sir dung vit li¢u keo tu PGa21Ca, dam
bao chi tieu d) mau nwéc thii dat QCVN 13:2015/BTNMT - Ct B.

Tir khéa: Héa chét keo tu, nwedc thii dét nhugm, PGa21Ca, phén nhom sunfat, xit Iy dp mau.

Chi s6 phén logi: 2.7

Béatvn dé Trong nghién ciru ndy, céc tic gia trinh bay két qua danh
gia kha nang xir Iy d6 mau, pH, chét hiru co (CHC) trong
nuéc thai dét nhudm cua vat lidu PGo21Ca - mot vt liéu
keo tu méi c6 ngudn gbe tir tr nhién va phén nhém sunfat
(AL(SO,),.18H,0) - vt ligu keo tu dang dugc sir dung phd
bi€n & nudc ta hién nay, ¢ dua ra cai nhin téng quan hon
ve kha néng xir ly nudc thai d@t nh}lém cua hai vit liéu nay.
dao dong tir 12-65 lit va thai ra tir 10-40 lit [2]. Nudc thai I;?c :}(:;iczlgto;}f:;;gl:}?il ss; g;nxguitatr??é:il?:o?u?gﬁle%g
dét nhudm 13 ot trong nhimg loai nudc ghy 6 nhiém ndng, | gam bao chi tiew d6 man muse thj dut QCVN 13:2015/
vo6i ham luong céc chat hiru co cao, da dang vé mau sic, khé BTNMT - Cét B. ’ ’ .
phéan hay va rat doc hai. )

Dét may 1a nganh céng nghiép chiém vi tri quan trong
trong nén kinh té quéc dan, déng gop dang ké vao ngudn
ngan sach quéc gia, ddng thi gidi quyét cong dn viéc lam
cho nhiéu lao dong [1]. Tuy nhién, nganh dét duoc biét 1a
mét trong nhitng nganh cong nghiép c6 nhu ciu nude sir
dung 12 rét 16, cu thé nhur lrong nudc cin cho mot mét vai

Hién nay, 6 nhiéu phuong phép dé xtr Iy mute thai dé¢ | DO WG Va phUUng phap nghien cuu

nhudm, bao gbm: Sinh hoc, vit 1y va héa hgc, keo tu... trong Déi twgng nghién ciru
d6 keo ty tao bong 14 phurong phép hiéu qua nhit trong viéc
xir Iy mau va dang dugc nhiéu nha mdy ap dung. Cac hoa
chit keo tu nhu phén nh6m, phén sit va PAC dugc sir dung
nhiéu boi tinh hiéu qua cua né trong viéc xir Iy nhidu loai . ,
mu6e thai va chi phi twong déi thép [3]. Tuy nhién, nhidu - Hoa chat keo tu: PGa21Ca; Al(SO,),.18H,0. Hoéa chit
nghién clru gan day 4 chi ra mot sé han ché khi sir dung | duoc sir dung trong nghién ctru déu thuge loai cation, dudi
phén nhém, nhu sy tdn du lvong nhom trong nuéc sau xir | dang bot.

1y lam gidm d6 pH va higu qua keo ty, tao ra lugng bun 16n
[4]. D€ giam bét céc van dé lién quan dén céc chit keo ty

- Nhom nghién ciu sir dung nu6ce thai nha may dét
nhudém cua Cong ty Co phan dét Hoa Khanh (DANATEX)
dé tién hanh thi nghiém.

- M6 hinh ty dong xir ly nuéc thai dét nhudm.

hoéa hgc, mét s‘(‘) ng,hién clru di chi ra viée sir dung céc chét Phuwong phdp thuc nghiém
keo tu c6 ngudn gbc tir tw nhién, dwgc san xuit hoic chiét | Kha néng xir Iy nudce thai dét nhudm bing vat lidu keo tu
Xuat tir vi sinh vét, dong vét hodc thyc vat [5]. ' PGa21Ca va phen nhudm sunfat (sau dy goi 1a phén nhom)
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Abstract:

PGu21Ca is a natural polymer polymerized from poly-
gamma glutamic acid. Itis non-toxic, biodegradable, and
widely used in the field of textile wastewater treatment
in Japan and some other developed countries; however,
it has not yet been used in Vietnam. This paper presents
the research results of a survey on the current dyeing
wastewater treatment quality in terms of colourants, pH,
organic compounds in dyeing wastewater by using a new
coagulating material PGa21Ca and aluminium sulfate
(AL(SO ), 18H,0). The experimental results showed
that the colour and COD removal efficiency of PGa21Ca
is higher than aluminium sulfate - AIZ(SO4)3.18HZO. For
PGa21Ca, the color removal efficiency was 95%, and
the COD removal efficiency was 35%. For aluminium
sulfate, the color removal efficiency was 86%, and
the COD removal efficiency Wwas 13%. In addition,
PGa21Ca was also capable of bringing the pH value
of the wastewater to the pH value of neutral medium.
On that basis, this article also s ]
operation of the automation treatment mo.del for textiie
dyeing wastewater using PGo21Ca, ensuring the colour
of textile dyeing wastewater after the treatment to reach
the National Technical Regu
textile industry (QCVN 13:2015/BTNMT).

Aluminium  sunfate, coagulant,
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the treatment of colourants.

wastewater, PGa21Ca,
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duoc khao sét tai cac théng sé khac nhau nhu nong d6 hoa

chit keo tu, thoi gian khur—iy, toe do khuéy, pH. Trong do,

n{)ng dd cua vat liéu keo tu dugce khao sat tang dan tir 0,02
dén 0,06%; thoi gian khudy dugc khao sat tir 10 gidy dén
30 phut; téc do khuay duge khao sat trong khoang tir 10 dén
200 vong/phut, va theo ddi sy thay ddi cua thong s6 pH khi

| sur dung hai’ vit liéu keo tu khac nhau. Khi tién hanh khao
| sat thong sb nao thi cac gia tri cta thong sé do duge diéu

chinh thay déi, con cic thong sé khac gitr ¢b dinh. Sau khi
xtr 1y, cac bong keo tu s€ duge dé lang trong thoi gian 5 phut
trude khi duge dem di phan tich.

Phuwong phap phién tich héa hoc

P& mau nude thai sau qua trinh xir ly duge xac dinh

" bing may do mau HANNA HI 96727, Ham lugng COD cua

nudce thai sau qué trinh xir 1y duge xac dinh bang may do
HANNA 83214. Xic dinh pH bing may do pH HANA HI
98107. Khoi lugng PGo21Ca va phén nhudm dua vao duoc
xac dinh bang cin dién tr PRESICA XR 125 SM.

Phwong phap xdy dung md hinh thire nghiém

Cau tao mo hinh tu déng hoa xir Iy nudce thai dét nhudm

gom cac bo Qhén co ban sau: (1) Bé chira nuée thai dét
- nhudm; (2) Bé phan tmg - keo tu; (3) Bé chira nude sau xu

howed the successful

lation on the effluent of

dyeing

Iy; (4) Bé chira can; (5) Mdy khudy tu dong; (6) Van; (7)
Bom.

MAT CAT A-A

MAT CAT B-B

MAT BANG
CHU THICH

e ; thay dét nbudm

o |y =

o 7

Hinh 1. Ciu tao md hinh tu dong héa.

S,au khi cai ’dzfit cac thong s6 (ché do, lwong hoa chét keo
tu, toc do khudy, thoi gian lang), mé hinh tu dong hoa xur

. Iy nude thai dét nhuém hoat dong theo nguyén tic nhu sau:

Nudc thai dét nhudm s& duoe bom tir bé chira nude thai vao

bé keo tu. Hoa chat s& duge ty dong dong véi khoi lugng
- xde dinh va ty dong do vao bé khi nuge diy. Tiép theo do,

canh khuay khuéch tan hoa chat déu trong nude. Sau mot
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s Khoa hoc Ky thuat va Céng nghé

khoang thoi gian dugc dat sin trén bang diéu khién, canh
khudy sé& nging khuéy, qua trinh keo tu tiép tuc dién ra va
céc bong keo tu ldng xubng déy bé. Nude sau ldng duoc
bom qua bé chirta nude sau xt 1. Cudi cung, van dién tir tu
déng mé dé xa phén ciin va cac béng & day bé vao bé chira
c¢in, chuan bi cho 14n xir 1y tiép theo.

Phurong phap xir Iy sé liéu

S6 lidu sau khi thu thip s& dugc xir 1y va vé biéu db bing
phan mém Microsoft Office Excel, Microsoft Word. Hiéu

sudt xtr 1y theo chi tiéu d6 mau duoc tinh theo cong thirc sau: |

M —M
H(%) = ——C) 3100 (%)
Mq,

Trong do, M,;, 1a d6 mau (Pt-Co) hodc COD (mg/l) cua

nude trude khi xir ly; M(S) la do mau (Pt-Co) hoic COD |

(mg/1) cua nudc sau khi xir Iy.
Két gua nghién ciiu va thao luan
Két qui khdo sdt chit lwong nuwdc thai

Nudc thai dét nhudém duge ldy trude khi vao bé didy
hoa luu luong cia DANATEX. Théi gian ldy mAu duoc chia
lam 3 dot, moi doi lay mau déu vao lic 9 gior sing céc ngay
18/1/2017, 18/3/2017, 18/4/2017. Két qua chét luong nuéc
thai san xuét cua nha may duoc thé hién & bang 1.

Bang 1. K&t qua ndng d¢ cac chat 6 nhiém c6 trong nuéc
thai san xudt clia nha may dét nhuém.

QCVN 13:2015/

STT  Théngsé Donvi Dotl Dot 2 Dyt 3 BINMT - Ci B ]

| ogE glang g e
2 D§ mau Pt-Co 1.825 710 810 200

3 CoD mg/l 490 715 1.207 200

4 S8 mg/| 180 249 100

193

Ket qud nghién civu vé kha nang xi Iy dp mau va CHC
trong mwdc thai dét nhupm bing héa chit keo tu

Anh hwong ciia nong dg héa chit keo tu kha nang xu ly
do mau va CHC:

Higu sudit xir 1y (%)

0,02 0,04 0,06 0,08 0,1

012 0,14 0,16 0,18 02 03 04 05 06
Nbng a4 (% khoi legng)

“~8=PGo21Ca =+=Phén nhém

' Hinh 2. Anh huéng ciia ndng d¢ héa chat keo tu dén kha

nang xi ly dé mau.

Theo biéu dé hinh 2, higu qua xir 1y do mau ty 1¢ thudn
Vi nong do PGo21Ca, véi néng db tir 0,02-0,6% thi hiéu
Suat xirly tr 15-95%, va mg véi ndng do PGa21Ca 1 0,6%
thi d6 mau dat gid trj thip nht (100 Pt-Co). Nawoc lai ol

- phén nhém, hiéu sujt tang giam khong déu khi ting nong

dd phen nhém, cu thé khi tang nong do phén nhom tir 0,02%
1en 0,1% thi hiéu sudt xir Iy tang tir 10% len 45%, (g VO
nong 49 0,1% d6 mau 1 1010 Pt-Co, khi néng do tang ti
0.12 1&n 0,6% hi¢u suat xir 1y bit diu giam tir 42% xuong

10%.
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S6 liéu mdi dot 1y miu khac nhau, didu nay c6 thé duoc

giai thich boi sy anh huong cua qua trinh san xuét cting nhu
nguyén liéu thude pham nhudm dau vao mai thoi diém khac

nhau, day la nguyén nhén anh huéng trye tiép dén luu lugng |

va ddc diém nude thai san xuat clia nha may.

Trong cac dot lay mﬁq, gia tri pH nam trong quy chuén,
d6 mau vuot 3,05-8,12 lan, néng d6 CHC vuot 1,45-5,04
lan, néng do chit rén lo limg (SS) vuot 0,8-1,49 14n so vai
quy chuan cho phép._IVi vay, viée xir Iy nudc thaj trudie khi
thai ra m6i truong dé dat duge néng db ma quy chuin cho
phép la rat can thiét.
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Hinh 3. Anh hudng clia nong ds héa chat keo tu dén kha
nang xi ly CHC.

Theo hinh 3, higu suit xi Iy CHC trong nude thai dét
nhudm caa phén nhom thap hon so véi PGu21Ca. Doi vol

- PGo21Ca, khi tang nong dé tir 0,02% dén 0,6% thi hiéu xuat

Xu Iy ¢ xu hudng ting tir 9% dén 349% va (mg voi nong do
PGG21 Cala 0,6% dat gia tri cao nhat la 34%. Trong khi do.
doi v6i phén nhom thi higu suit xir Iy tang tir 8% dén 13%

 khi tang ndng do tir 0,02% dén 0.3%. Tuy nhién, khi tiép tuc

tang ndng do tir 0,4% dén 2% thi hidu suét lai giam tir 8%



xubng 6%. Ung vai nong do 0,3% thi hiéu sudt xir ly cua
phén nhom la cao nhat, dat 13%.

Anh hieong cua thoi gian dén kha nang xir Iy dé mau,
CHC cua hoa chat keo tu:
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-~ PGo21Ca
Hinh 4. Anh huéng ctia thoi gian khudy dén kha nang XU
ly mau ciia héa chat keo tu.
yéu té thoi gian khong anh huong nhiéu dén hi¢u qua
xur ly dé mau cua PGa21Ca, cu thré khi tang thoi gian khL}ﬁy
tir 10 gidy dén 30 phat, hiéu suat dao dong trong khoarzg
38% dén 39%. Nguoc lai voi PGa21Ca, thoi gian khL{ay
cua phén nhom anh hudng lon dén hiéq qu‘E'L b l?ndé nmau,
két qua cho thiy khi tang thoi gian k'huﬁy tir lO‘glay 1én _3A0
phut hiéu sut xir 1y giam tir 44% xuong 38% (hinh 4). Hi¢u
sudt xtr 1y caa phén nhom giam co thé dugc :glal tlllch nI]‘LE'
sau: Khi cang tang thoi gian khudy vuot qua ngudng thoi
gian pht hgp v&i phén nhom thi nhitng bong keo_ tu dm;}c
tao thanh khi bi xo tron trong thoi gian lau pha vo, do vy

hiéu qua keo tu s& giam.

Hiéu sufit xtr ly (%)

° 1/6 1 5 10 15 20 . 30 )
Thoi gian khuay (phiit)
<+ PGa2lCa —@—Phén nhom

Hinh 5. Anh huéng cda thoi gian khuay dén hiéu qua xu
ly CHC clia héa chat keo tu.

& - it [v mau cua PGo21Ca

t hu két qua xur ly mau cua £ Ca,

e Lok ) 3u dén kha nang xu 1y

thoi gian khudy khéng anh huong nhieu e
CHC trong nudc thai dét nhu(_"np. Khi ting thot g

(ir 10 gidy 1én 30 phat, higu sudt xtr 1y C;HCiC}'d ‘:Slﬂft‘ﬁgg
dao dong tir 30 dén 35%, con doi vot Phcn n 110[3115 ! ('%;i e
thoi gian khudy thi hi¢u suat céng giam, cu Hiir 1 ubng
gian tir 10 gidy 1én 30 phut thi hieu ;5}13[ EI5IH fn it
5% (hinh 5). Tuy nhién, dit co thay doi thot gian gl
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nhu thé nao thi hiéu suét xir ly CHC trong nudc thai dét

' nhudm cia phén nhém van thép hon nhiéu so véi PGe21Ca.

Anh hudng cia toc @o khudy dén xir Iy d6 mau, CHC ciia
héa chat keo tu:
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Hicu sudt xir Iy (%)
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Téc a9 khudy (vong/phiit)

~+—PGo2lCa —&o—Phén nhém

Hinh 6. Anh hudng ciia toc do khudy dén xir Iy d mau cia
héa chat keo tu.

Két qua hinh 6 cho ta thiy, véi toc d6 10 vong/phut kha
nang xur Iy cua PGa21Ca la 89%, khi tang tde do 15-200
vong/phut thi hidu sudt xir Iy mau c6 xu huéng tang, dao
dong tir 90 dén 94%. Dicu d6 cho thiy ring, toc do khudy
anh huong nhiéu trong qua trinh xr 1¥ dd mau cua vat liéu
PGu21Ca, toc do cang 16n thi qué trinh xdo trén cang 16,
lam cho céc bong keo tu gan két vdi nhau nhiéu hon, tao
thanh céc bong cin 16n hon. Te do khudy t6i wu déi voi vat
liéu PGo21Ca la 120 vong/phut.

Tuong o nhu vat liéu PGa2l1Ca, tde do khuéy anh
huong nhiéu trong qua trinh xur Iy d6 mau cua phén nhom,
tuy nhién toe do khuf\y cang lon thi qua trinh tao xdo trén
cang lon va lam cho cac bong keo tu bi pha vo, khac voi
PGa21Ca toc do khué){ tron cang nho thi kha nang tao béng
cua phén nhém cang tét, vai toe d§ 10 vong/phiit kha nang
xur 1y cua phén nhém la 10%, khi tang toc do 15-200 vong/
phut thi hi¢u SL_lét Xt ly mau ¢6 xu huéng giam xuéng, dao
dong tir 10 xudng 5%. Do vy, toc do tdi uu ddi véi phén
nhom [a 10 vong/phut.

50

Higu sudt xi Iy (%)

0 |

. 120 , 200
Toc d§ khuay (vong/phit)

—#—Phén nhom PGu2lCa

Hinh 7. Anh hu’&lng clia toc do khudy dén hidu qua xi ly
CHC cia héa chat keo tu.

al
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Tbe d6 khudy anh huong déng ké dén kha ning xir Iy
CHC cuia mi vét liéu. Ddi v6i vat lieu PGa21Ca, khi ting
tdc d6 khudy thi higu sut co xu hudng ting 1én va véi tde
d6 200 vong/phit hiéu suat dat 1a 35%, diy duoc xem la
te dd khudy tbi uru ctia PGo21Ca (hinh 7). Tuy nhién, déi
v6i phén nhom thi higu suat c6 xu huéng giam dan khi ting
dan toc dd khudy va (g véi toc do toi wu ciia phén nhém
15 vong/phat thi higu suat dat 13%.

Anh hweng ciia PGa21Ca va phén nhém dén gid tri pH:

Khi cho lugng phén nhém vao dé xir Iy nude thai dét
nhu¢ém, pH gidm nén phai dwa xut vao dé ning pH 1én

khoang cho phép quy dinh tai QCVN 13: 2015/BTNMT -
Cot B.
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Néng 44 (% khéi lwrong)

#-PGu21Ca —+—Phén nhém

Hinh 8. Anh huéng ctia lugng héa chat keo tu dén gia tri
pH.

V6i pH ban dau 1a 8, khi sir dung m‘mg dé PGa21Ca
t6i wu dé xir Iy do mau gid tri pH giam vé 7 va khong thay
ddi khi tiép tuc ting nong d6 PGa21Ca (hinh 8). Diéu nay
c6 thé dugc giai thich nhu sau: PGo21Ca la mot polyme
tu nhién duorc trung hop tir poly-gamma glutamic axit, day
1a mot axit yéu, PGa21Ca duoc tao thanh boi sy phdi tron
tlr poly-gamma glutamlc axit voi nguyén té canxi, do vay
trong ban than héa chét keo tu PGaZ ICa dugc tao thanh
van con ton tai nhiéu ion H* ciia goc -COOH. Khi duge
hoan tron trong méi truomg c6 pH cao thi cic ion H' s& duoc
trung hoa, day 1a 1y do khién pH giam xuong Mat khac,

cac -COOH tao lién két hydro véi nhau, lam ting ciu tric

khong gglan cua mach polyme nén cho du tang khéi lugng
hoa chét 1én thi méi truong dung dich nuéc van ¢ trung tinh.

Trong khi do, khi str dung phén nhém dé xu Iy nude thai dét

nhudm thi lam g g,lam gia tri pH khi ting néng do phén nhom,
cu thé 1 khi néng d6 phén nhém cho vio 13 O ,02% thi pH
1a 7, khi tang 1én 0,04-0,06% thi pH 12 6, tiép tuc ting nong
do tir 0, 08% dén 0,14% thi gi trj pH giam xuon
khoang nong do tir 0,16-0,2% thi pH giam vé 4, kh;
nong do tir 0,3% dén 0,6%

thi gid tri pH 14 3, vugt ra ngoai
gia tri pH cho phép.

HNG NGHE /(1 Nam “m Nany

g5, trong |
i ting |

Nf")ng d6 cuia hoa chat keo tu s& anh hudng dén sy thuy
phan trong qua trinh keo tu, sy giam pH trong dung dich,
do vay s& anh huong dén hiéu sudt xa Iy COD va xtr 1y mau
trong nudc thai. Khi ting ndng d6 phén nhom ta thiy gié tri
pH giam, diéu d6 co nghia 1a mot lugng phén dua vao mro'C
dé khir mau va khir cac chit khéc vuot qua ngudng tdi uu
cuia hoa chét keo tu, tore la phen nhém roi vao trang thai “du
thira”, hién tuong cdc mudi nhém (AP*) di bi thuy phén
trong nudc cang nhiéu, cang giai phong nhiéu ion H' dan
dén hién tugng pH giam. Su giam pH trong dung dich sau
xur ly khi sir dung qua nhiéu phén nhém ciing dugc nhiéu
nghién ctru dé cp. [4, 7, 8].

Dé xuit mé hinh tw dpng héa xiv Iy nuwdc thai dét
nhujm bang héa chit keo tu PGa2lCa (hinh 9)

Uu diém ctia mé hinh: Dép tmg duoc kha ning xir 1y d(?
mau dat QCVN 13:2015/BTNMT - Cot B; khong can phal
trung hoa pH nudce sau xir 1y; mé hinh co cdu tao don gian,
quan 1y van hanh va bao dudng dé& dang; luong hoa chat

\ dugc dua vio vira du dé xir 1 sau khi ngudi st dung da xic

dinh ndng do chat tao mau dau vao; khong tén nhiéu di¢n
tich dat mé hinh; mo hinh c6 ché d¢ tu dong tu lam sach
nén dé dang v€ sinh cho may moc; trong tnrO'ng hUP bang Vi
mach ¢6 van dé, mé hinh sé thiét lap hé thong bam tay nén
van c6 thé tiép tuc xir 1y duge nude thai.

Nhuege diém: M6 hinh chua tu phén tich mau diu vao

cia nude thai, do vy chua tu dong xac dinh duoc luong hoa
chat can thém vio.

I NUOE ST N1
(5}

HII‘Ih 9 Cau tao md hinh ty dong héa xir ly nudc thai dét
nhudm.

Két qua van hanh mé hinh: Mé hinh duge van hanh thi
diém 201 luot, nudc thai dét nhuom lay tir DANATEX,
duoc tién hanh véi cac thong sb nhu trinh bay & bang 2.



Bang 2. Thong so van hanh mo hinh.

I

Théng sb Gid tri thyc hién
| Thé tich nude thai (1) 20
Luong PGa21Ca (g) 60
Thoi gian khudy PGa21Ca (phat) 10
Théi gian ling (phit) 10
Tée do khudy (vong/phit) 200
D6 mau ban dau (Pt-Co) 1.825
) 490

COD diu vao (mg/l

Nuéc thai sau xtr ly boi md hinh tu dong hoa co gia tri
pH =7, dd mau 1a 100 Pt-Co dat QCVN 13:2015/BTNMT -
Cot B (hiéu sudt xur 1y dat 95%), ndng do CHC 1a 322 mg/l
(hidu sudt xir Iy CHC dat 34, 01%) (hinh 10).

Hinh 10. Miu nudc thai trudc va sau xu ly.

Théng qua thi nghiém, chiing toi cting tong hop chi phi

v 1y voi ma it nudc thai nhu s
xir 1y vdi mau 20 lit nudc thar n ‘
12.000 VND; con phen nhom (AIE(SO?)ylSHZO) la 2.400

i4 ho it cil hi phi
VND. Tuy gia hoa chat cung nhu ¢ Lo I .
xir Iy nude thai cia PGo21Ca dat hon so VUl phén nhom,
nhung xét vé hiéu suat xu

qua hon so voi pheén nhom (95% so voi 45%).
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Khoa hoc Ky thuit va Céng nghé s

Keét luan

Mic du gié’héa chit PGa21Ca cao hon so v6i phén
nhdm nhung két qua nghién ctru di cho thdy duoc ring,

© kha ning xur 1y d mau cua vat ligu PGa21Ca (95%) cao
| hon so v&i vt liéu phén nhém (45%) dang dugce sir dung tai

DANATEX. Bén canh do, vat liéu PGa21Ca ciing gop phin
Xt Iy mét phan CHC, giam tii dugc cdng suat hoat dong cua
cong trinh xtr 1y sinh hoc phia sau.

Su két hop thanh cong khi st dung vat liéu keo tu
PGa21Ca va md hinh tu dong hoa xur ly nudce thai dét
nhudém goép phan dang ké trong viéc ndng cao hig¢u suét xir

1y, don gian hoa trong cong tac gidm sit va quan ly cua nhan

vién trong viéc van hanh va quan 1y hé théng xir 1y nude thai
tai doanh nghiép.

Trong twong lai, nhom nghién ctru s& tiép tuc nghién
ciru, cdi tién va hudng t6i mo hinh ¢ thé xur ly duge ca
CHC va it tiéu tén nang lgqng, dic biét ¢o thé st dung nang
lwong mit troi lam nguon dién ning trong qua trinh van
hanh mé hinh.
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