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Tdm t i t 

Vd trdu, mpt loai phi phdm ndng nghiip, dupc biin tfnh hda hpc bdi chdt hoat ddng bimdt cation hexadexylplrUk 

clorua monohydrate (CPC) Idm chdt hdp phu di loai bd nhu ddu tdnddc thdi. Cdu true vd tfnh chdt bi mdt c6a ditt 

hoat dpng be mat biin tinh vd trdu (SMRH) dUpc xdc dinh bdi phUcfng phdp FT-IR, SEM, ddc tinh cdc nhdm acld/bau 

be mat vd sUgidi hdp bi mat difpc khdo sdt. Si/gidl hdp tdng ddn tit CPC din SMRH Id do lien kit manh cua CPCvdld 

mat vd trdu. Aldf sd thdng sd nhU hiiu sudt hdp phu, pH cua dung djch vd sU gidi hdp bi mat SMRH cung dtfpc khio 

sdt. Kit qud thu dUpc trong khodng pH=6-8,be mat gidi hdp SMRH it thay ddi vd khd ndng hdp phu trong khoing 

S76 ± 0,3mg/g khi thUc hiin d nhiit dd 2S'C. 

Diu g iy d nhiem nguon nudc cd the la d i u tu do hoic 

dau nhii tuong hda. Diu tu do ed the dupc t ich bdi phan 

ly trpng lUpng v i sau dd hdt v ing dau. Trong khi dd, d iu 

nhu tuong hda dat ra mot van de rat Idn bdi nd 6n dinh 

trong pha nudc [1,2,3]. Nhu tUOng d iu tdn tai trong nUdc 

th i i tir cic ngudn khac nhau nhu nha miy Ipc d iu , ehe 

bien hda ehit v i eie nh i miy sin xuit [4]. Cic phuong 

phip xd ly nudc th i i cd dau gdm: vat ly, smh hpc, hda hoe, 

CO hoe, cac phuong phap hda ly (tdc la tuyen ndi), quy 

trinh mang ngan da duac phi t trien [4]. Tuy nhidn, v in 

edn nhieu han ehe ddi vdi nhirng phuong phap xi/ ly dau, 

ching han nhu hidu qu i th ip, chi phi van hinh cao, i n 

mon va kha n ing t i i d nhiem d chd khi xif ly nhu thuan 

lai de xiy ra hidn tuong chuydn td nhu thuin thanh nhu 

nghjch. 

Thinh phan hda hpe (tinh theo % khdi lUpng) 

cua nguyen lieu vd trau bao gom cellulose {37,5%), 

hemicelluloses {36,1%), lignin (15,5%), tro (4,8%) v i sip 

(2,5%) [5]. Trong cac cellulose ed sin eic nhdm chdc 

hydroxyl {-OH), hemicelluloses va cau triic lignin diiac coi 

nhu nhirng nhdm chdc tidm nang cho vide sif dung vd 

trau l im mot vat lieu hap phu. TrUdc khi thuc hidn nghidn 

cdu nay, nhdm tac g i i da thUc hien mdt nghidn ci^u so bd 

sif dung vd t r iu thd nhU l i ch i t h i p phu de loai bd dau 

til dung d{ch nUdc. Kel qu i thu dupe i i kh i quan doi vdi 

v ing dau, nhung doi vdi nhu d i u dn djnh vd mat hoa hpc 

trong dung djeh nude thi hidu q u i thu duoc r i t thip. Vi 

viy, khi sd dung phd pham ndng nghiep cin phii bi&i 

tfnh hda hpc dd t i ng kh i nang h ip phu sin c6. 

II. ThUc nghidm 

1. Chudn bj vdt liiu hdp phu 

Triu rira nhidu lan b ing nude d^ loai bd bui v i cic tap 

ehit hda tan. Sau dd, eho trau v io thidt bj khuiy iron 15 

phut vdi ldc dd 200 vong/phut. Liy ra rda sach bing niiiSc 

c i i cho ddn khi nudc rda khdng cdn m iu ving. Saud^ 

dem siy khd mau d eo^: v i cat gid trong binh thiiy tinh 

ghi nh in t r iu thd (Raw husk - RH). 

RH dupc xif ly vdi dung dich NaOH 0,05M. Dung djdi 

huydn phCi n iy cho vao miy khuiy vdi tdc 66 170 vdng/ 

phut d 35°C trong 2 gid. Sau dd, dem rifa lai vdi nUcicdt 

cho tdi khi nUdc rifa khdng cdn m iu v ing. Miu nay t i ^ 

tuc duoc siy khd qua dem d 65'C thu ddpc vd tr iu da xilf 

vdi NaOH, cho v io binh kfn v i k^ hidu l i RH - N. 

Vd t r i u d i dupc xCf ly RH - N dUpc cho vio 11 dm 

dich CPC 2,5mmol/l. Dung djch huydn phii n iy dupccho 
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vao khuiy vdi tde dp 170 vdng/phiit d nhiet dp phdng 25''C trong vdng 

24 gid. Vd trau duoc xir ly nay dem tach khdi pha ldng va dupe rda sach 

vdi nudc c i t de loai bd CPC thiia bam tren bd mat. Sau dd, dem say khd 

qua ddm d es^C thu dupc vd trau khd da tam CPC v i ky hieu l i SMRH 

(Surfactant modified rice husk). 

Co che: Cation CPC g in vao be mat vd trau thdng qua phin dng 

trao doi ion gida eie nhdm eacboxyl trong phin tir hemicellulose eiia 

vd trau va phin dau cua CPC theo phin Ung sau [6]: 

ti^ L, CI" + yRCOO-H*- *{RCOO-),{H*),., 

Phan phan cUc (diu nhdm) cOa CPC hUdng vao be mat vd t r iu 

trong khi phin khdng phan cUc {alkyl) hUdng vd to in dung djch tao 

ra sU h ip phu vat ly vdi cie phin td d iu khdng phin cue. Ngoii ra, ldp 

cation nito bac bdn duoe hinh thanh trdn bd mat vd t r iu cdn trung hda 

didn tich am ciia cac nhdm aeid. Oien tieh i m tren bd mat nhd l im g i im 

luc day gida vd t r iu va d i u cd loi eho ket dinh dau trdn be mat vd t r iu . 

2. Chudn bj mfdc thdi nhiem ddu 

Dung djeh nudc th i i nhu hda dau diesel duoc pha chd bing cich 

tron 11,5g dau diesel (Standard mineral oil - SMO) vdi 1.000ml nUdeva 

12,5g cua ehit tao nhu {natri dodeeyl sunfate). Sau do hdn hpp dUoe 

on dinh bing may khuiy d tde dp cao ti/15 - 20 phut. Dung djeh thu 

dupe cd mau t r ing sda the hien cac tinh chit dn djnh vd mat hda hpc. 

Sau dd, dung dich dupc pha loang phii hpp vdi ham lupng dau can eho 

cae thi nghidm hap phu. 

3. Cdc phucmg phdp xdc dinh tinh chdt cda chdt hdp phu (BMBS) 

3.1. Phuang phdp xdc dinh be mat rieng BET 

Dien tich be mat BET (S^^) dUoc xac djnh bang cich hap thu Nj 

d-196''C v i p/p^^ 0,95. Tat c i cac mau dupe loai khitai 110 - 120''C 

trong 24 gid, trUdc khi tien hanh cac thf nghidm hap thu N .̂ 

I 3.2. Phuang phdp xac dinh cdu true be mat SEf\/l 

Vi ciu true v i hinh thai be mat ciia mau v i t lieu hap phu duoe 

xic dinh bing phUOng ph ip hien vi dien td quet (SEM) d cie mde dp 

phong dai khic nhau. 

3.3. Phuang phdp hong ngoai IR 

Quang phd hong ngoai Fourier (FT-IR) ciia RH va SMRH dupe thuc 

I hidn tren may quang phd Perkin Elmer Spectrum. Cac phd 6uac qudt 

I tai 650 - 4.000cm'. 

3.4. Phuang phdp chudn do 

Cac nhdm bd mat cd tinh aeid va bazO trdn cic mau rom duoc do 

, theo phUpng phap chuan dp Boehm. Trong mdt phep thd, 0,5g m iu 

rom dUPe khuiy lo Iifng trong 100ml dung 

djch NaOH 0,05N hoac dung djch HCI 0,05N. 

Rom dang huyen phu dupe khuiy deu trong 

mdt binh kin trong 24 gid. Sau do, 5ml nUdc 

lpc dupc t ich ra, h im luong acid hoac bazO 

trong nude loc dupc chuin dp vdi dung djch 

NaOH hoac dung djeh HCI. 

3.5. Phuong phdp trgng lugng 

De xac dinh lUpng d iu trong nUdc th i i , 

sd dung dung mdi chiet la /7-hexane v io 

trong mau nudc ih i i , khuiy deu trong 10 

phut dd hoa tan hdt luong nhu d iu vao dung 

mdi n-hexane. Sau dd t ich nude b ing pheu 

chiet.Dudi /i-hexane bing cich dun hon hpp 

cdn lai d70''C, lupng cdn lai l i ham lupng d i u 

trong nudethii. 

4. Dpng hpc hdp phu 

Cae yeu td inh hudng: nhiet dp, kieh 

thude vd t r iu bien tfnh, lupng chat h ip phu 

can thidt, pH dung djch, tdc dp khuiy trdn, 

thdi gian hap phy dupe khio sit de chgn 

dupc khoing tdi Uu cho thi nghiem ehinh -

xd ly mau nUde thai bang vd trau bien tfnh. 

T^ Id nhu d iu (mg/g) sau thdi gian h ip phu t 

duoc tfnh theo cdng thi/c sau: 

^1= 
c-c, '-V 

Trong do: 

C_, va C,: Ndng dp dau ban d iu va d thdi 

giant (mg/l); 

V: The tfch nhu dau trong I I dung djch (I); 

m: Khdi lUpng ciia vd trau (g). 

Thi nghiem hap phu dUoc thUe hidn tai 

nhiet dp phdng (25''C) bang cich trdn ciing 

lg RH va l g SMRH vdi 4 lp dung tich 200ml 

dung 100ml dung djch nhu tuong d iu cd 

ndng dp ban d iu l i 1.040ml trong thdi gian 

3 gidva 5 gid. Ket qu i h ip phu dupe the hidn 

trong Bang 1. 

Viec loai bd dau nhu hoa th ip hpn tren 

RH so vdi SMRH. Do do, nhdm t ic g i i se sif 

dung SMRH trong eie thi nghiem tiep theo. 
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Ch<t 
hip phxf 

RH 

SMRH 

C,(mg/I) 

1.040 

1.040 

Sdng 1. Ket qud cua hdp phi^ nhu ddu d3 gid vd 5 gidddi vdi RH vd SMRH 

Cic thAng s6 htfp phv 

Thdi gian h i p php l i 3 gid 

Ci(mg/I) q.(mg/g) 

1.037 0,30 

98,8 94,12 

%H 

2,S0 

90,5 

C.(mg/I) 

1.040 

1.040 

Thdi gian h ip phy l i s gid 

C.(mg/I) qi(mg/g) 

1.005,7 3,432 

96,7 94,328 

%H 

3 . 3 " 

90,7 

III. Kdt qui va thio luin 

1. Dgc tinh hdp phu cda SMRH 

Cic tinh ehit hda ly ciia RH v i SMRH dUpe 

trinh b iy trong Bing 2. 

Bdng 2. Kit qud phdn tich hda ly cOa RH vd SMRH 

PhAn tich RH 

Ty Id carbon v i nitP trong SMRH eao hon 

RH, r i t ein de ngim t im SMRH. Didn tich bd 

mat BET ciia SMRH dupe xac dinh l i th ip hpn 

so vdi RH. Diy l i yeu td r i t quan trpng nhim kdt ndi bd mi t 

bidn ddi vdi c iu tnic khung bdn trong ciia v i t lidu h ip phu. 

tao ra SUco th i t cic Id v i lam gi im didn tich be m i l BET. 

Cac nhdm acid trdn SMRH gi im cho thay cd sU tham 

gia cua cac nhdm nay ddn qu i trinh h ip phu ciia ion CPC*. 

Tuy nhidn, dung djch cd dp pH th ip dupc cho la l im lang 

didn tfch duong tren bd mat h ip phu, do dd, d iy manh 

qua trinh giai h ip (do sU diy lui tinh dien) eiia ion dUOng 

CPC tii he mat hap phu. Su g i i i hap t ing cua CPC trong 

dung dieh acid eho th iy cP che lien ket chfnh l i co chd 

trao ddi ion. 

Anh SEM eiia SMRH d cic mdc dp phdng dai khic 

nhau eho thay c iu triic xdp vdi nhdng Id trdn trdn be mi t . 

Phd FT-IR cua SMRH dUOc minh hpa trong Hinh 3. 

Quang phd chda mpt so dinh (peak), ed the dupc cho 

triing hop vdi cic nhdm sau: dinh d i i net ed tan so 

1.652cm' (C=0 ) n i m trong nhdm earboxylic thudc 

nhdm chdc ciia cetone va ester, dinh rdng d i i cd t i n 

sd 3418,20cm ' (-0H ) n im trong vung dao dpng nhdm 

hydroxyl ciia phenol, dinh dai vdi t i n sd 1.062cm ' (C-O ), 

dinh cd tan sd 2.920cm' (CH )̂. Ddi vdi SMRH, hai t i n sd 

tai 2.920 va 2.851cm' dao ddng ddi xdng va dao ddng 

b i t ddi xdng cua methylene C-H hap thu l i n sd xuat ph i t 

td chuoi alkyl eiia CPC. Tuy nhidn, khdng cd tan sd nhu 

v iy dUPe quan sit trdn pho ciia RH. Td dd khing dinh d i 

ngam tam th inh cdng ciia CPC len be mat vd trau. 

2. Khdo sdt cdc yiu todnh hudng 

Oe khio sit cie ydu td inh hUdng den qui trinh hap 

phu nhu dau, ban dau cac thdng sd thf nghiem dupc cd dmh 

nhu sau: pH = 7, tdc dp khuiy trdn la 130 vdng/phiit, thdi 

gian h ip phu nhu dau la 60 phut, kich thudc hat l i 0,5mm. 

SBn{m'g ') 

Cacbon (%) 

NitO(%) 

Nh6m aeid bd mi t (mmol.g ') 

Nhdm bazo bd m^t (mmoLg' ) 

95,79±2.21 

44,69 

0,17 

3,35 + 0,2 

0,45 ± 0,02 

SMRH 

63,20 ±3,03 

47,30 

0,33 ^ 

3,18 ±0,16 

0,46 ± 0,04 

Hinh 2. SEM cua SMRH (cd CPC) 

2.1. Anh hudng cua nhiet dp den suhdp phu nhu ddu 

Khi nang h ip phu ddi vdi nhiet do d 23''C va 33°ClSn 

lupt l i 101,8 ± 1,5 v i 100,8 ± 2,9mgg '. Oidu nay cho thSy 

trong khoing nhidt dp hep thi nhidt do i n h hudng khing 
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Hinh 3. Pho hong ngogi (FT-IR) cua mau vd trdu bien tinh bdng chdt hoat dong be mat (SMRH) 
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Hinh 4. Anh hudng cud nhiit dd din suhdp phu 

nhu ddu 

Hinh 5. Anh hUdng cua tdc do khudy trdn 

92 
90 

_ 88 
•S 86 
f 84 
t 82 
B- 80 

78 
76 
74 

<0.50 0.50-1.18 1.18-1.4 
Kich thudt hat VLHP (mm) 

300 

—200 — 
•3 ISO 1 

P*~ usnmpyi 

l-r ^^f" 
0 

1 1040 TlB/l 

1 

1 -

.0 100 

Thdi gian hap thu (phut) 

1 0 

Hin/i 6. Anh hudng kfch thudc vdt lieu hdp phu Hinh 7. Anh hudng thdi gian hdp phu 
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Kah 8. Anh hudng cda pH den suhdp phu Hinh 9. Dudng ddng nhiit hdp phu 

Langmuir cua SMRH 

ding kd. Tuy nhien, d nhiet 

dd tuong ddi cao (es^C), kh i 

nang h ip phu dau d i tang 

nhe den 109,2 ± 0,9mgg' 

(Hinh 4). d nhiet dp cao, sU 

chuyen dpng ciia phin td 

chit bj h ip phu t ing Idn v i 

sU tuong t i c gida chat hap 

phu v i phin tir chit bj hap 

phu manh hon, do do tang 

tde dd khudch t i n ciia cac 

phin Id bj h ip phu trdn v i t 

lidu bd mat hap phu. 

2.2. Anh hudng cua toe dd 

khudy trdn 

Tang toe dp khuiy trpn 

dan den t ing hap phu d iu 

td 71,4 - 85mgg '. Tuy nhien, 

vdi tde dp eao hon la 230 va 

315 vdng/phiit thi sU hap 

phu d iu gi im nhe tuong 

dng 80,7 va 78,9mgg-' {Hinh 

5). Dieu nay cho th iy tang 

tdc dp khuiy iron thi tang 

tdc dp chuyen khdi. Khuiy 

trdn cang manh cang dan 

den nh i h ip phu cing Idn 

trdn bd mat chat h ip phy. 

Dieu n iy cd kha ning d in 

den ph i vd c iu true chi t h ip 

phu v i lidn kdt h ip phu. Nhu 

viy, toe dp khuiy trpn trong 

khoing 130-190 vdng/phut 

sd cho khi ning hap phu tdi 

da. Nhdm t ic g i i chpn tde 

dp khuay phti hop cho qua 

trinh hap phu la 170 vdng/ 

phut. 

2.3. Anh hudng cua kich thUdc 

hgt 

Theo Hinh 6, h ip 'phu 

dau tren SMRH phu thupc 

v io kfch thudc hat vat lieu 

hap phu. Kfch thudc hat t ing 

ti/0,50; 0,50 - 1,18 va 1,18-

1,4mm, SMRH eho kh i nang 



HOA - CHE BIEN D A U KHI 

h ip phu g i im dan. Kdt qu i dd eho th iy kh i n ing h ip phy 

l i eao nhit vdi kfch thUdc v i t lidu h ip phy nhd nhit . Didu 

nay dupc ly gi i i bdi khi g i im kich thudc h?t vat lidu h ip 

phu se l im t ing hidu qu i didn tfch lidn kdt v i si^ t ing didn 

tich bd m i t tao ra nhidu vl tri lidn kdt cd sin dd h ip phy, 

do dd t ing kh i nang h ip phy [7 - 9]. 

2.4. Anh hudng cua thdi gian hdp phy 

Thi nghiem dUpc tien hinh ddi vdi dung djch nhii 

cd h im luong th ip : 1.040mg/l v i dung djch nhu cd h im 

lupng cao: 3.450mg/l. Ty Id h ip phy d iu cao do sy tdn tai 

cua be mat khdng bj che phii. Theo dd, khi thdi gian tidp 

xiic t ing Idn, vi trf h ip phu khdng bi ehe phii it d in , d i n 

ddn su h ip phy d iu nhd dl. Tuy nhidn, thdi gian d^t c in 

b ing phu thude v io ndng dd d iu ban d iu . 06i vdi ndng 

dd th ip 1.040mg/l, h ip phy dat dupe cin b ing l i 20 phiit, 

trong khi dat dupe cin b ing ddi vdi ndng dd cao hon 

3.450mg/l mi t nhieu thdi gian hon g in 40 phut. Do dd, ed 

the xic dmh r ing thdi gian h ip phu d iu dat ein b ing luy 

thude v io ndng do dung dich nhu 

0 aa laa isoo an isot jcaa iioo 

Hinh 10. Duong ddng nhiet hap phu Langmuir dong tuyin tfnh 

' -, -, ru^ _ 

Hinh 11. Sa do cdng nghi be tdch nhu ddu sddung BMBS 
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2.5. Anh hudng cda pH din si/hdp phu 

Khi n ing h ip phu pH dung djch td 2 - 4 t ing nhanh 

ti/18,0 - 64,8mgg '. Tuy nhidn, trong khoing pH = 6 - 8, 

kh i n ing h ip phy h iu nhu khdng ddi 72,4 v i 72,8mgg'. 

T?l pH = 10, sy h ip phy g i im nhe. Didu n iy cd thd d\Jifc 

gi i i thieh b ing vide thay ddi sd luong cOa cic proton tin 

tai trong dung djch v i sy dn djnh ciia nhu tuong diu.d 

pH th ip, mdt lupng r i t Idn proton cd sin cd thd giy bao 

hda cic vi tri h ip phy, l i m t i ng tinh h ip phu cation cua 

bd mi t v i l im g l im tinh ky nudc ciia v i t lidu h ip phy. 

2.6. Khdo sdt dung lupng hdp phi^ cdc dgi cua vdt liiu hdp 

phu ddi vdi nhu tuong ddu 

Kdt qu i khio sit dung lupng h ip phu ciia nhu tuang 

d iu trdn v i t lidu h i p phu (VLHP) cho thiy, lupng hip 

phu tu in theo dudng h ip phu d ing nhidt Langmuir. Tir 

Hinh 10, ta tinh duoc lupng h ip phy cyc dai l i 588mg/g 

(1/0,0017). 

Trdn eo sd cie ket qu i thu dupe, nhdm lac gi i tidn 

h inh 6^ xu i t quy trinh cdng nghd xir ly nudc thi i nhi§m 

d i u nhu Hinh 11. 

Nudc sau bd t ieh d i u thd c i i tidn (1) cd cinh khuay{2} 

chiy vao be t ieh nhu d i u b ing BMBS qua he thdng bom. 

day (7). Phin Idn d i u thd, chi t r in lo Iifng, BOD, COOft 

duoc loai khdi nude th i i sau khi qua be t ich dau th i f l< 

tidn niy. Phin nudc edn jai chii ydu chda d i u ddanc^H 

tuong. Dan ddng chi t th i i n iy chiy nguoc qua 4 S i 

(3), (4), (5) v i (6) ddng lidn tidp nhau vdi cic Idp v 6 1 ^ 

bidn tinh BMBS bao irong cac Idp lucn kich thudc nhdMp 

0,3mm. Nude th i i khdng chira d i u di ra ngoi i qua dudn^j 

(8). Sau mpt thdi gian h ip phy Idp vd t r iu nay sd bSojiiai^ 

d iu . Ddn khi Idp vd t r iu trdn dintji 

chuydn m i u thi thay ldp vd triu'nuM 

IV. K^t luSn 

Qua qu i trinh nghidn cdu da H 

duoc cie kdt qu i sau: 
J * 

+ Da chd tao dupc v i t lidu hifi 

phu tir phd th i i ndng nghidp l i v^ 

t r iu thdng qua qu i trinh xir ly vtf 

NaOH va chi t hoat dpng be mai 

cation hexadecyl pyrid in ium chloride 

monohydrate. j 

+ Da x ic djnh ddpc mdt s6 m 

6i4m bd mat cua v i t lieu hip p| | 

b ing phd hdng ngoai {FT-IR) v i kinj 
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hien vi didn ti/truydn qua (SEM). Cie ket qu i nh in duoe 

cho th iy v i t lieu hap phu tao ra cd t i m hap phu manh v i 

nhieu 16 xop. 

-I- Md t i qu i trinh h ip phu theo phUOng trinh 

Langmuir xic djnh duoc dung lupng h ip phy eye dai ciia 

v i t lieu h ip phu vd t r i u bien tinh bd mat l i 588mg/g. 
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