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Bwéc dau khiao sat kha ning hap phu i6t phong xa cia
hén hop vat liéu composit ZSM-5/PVA va than sinh
hoc/PVA dang hat theo phwong phap cot

Initial study of the column adsorption of radioactive iodine onto mixture
of composite material ZSM-5/PV A and biochar/PVA

Nguyén Thi Thiy Nham*, Hoang Anh Tuin*, "Bénh vién Qudn y 175,
Nguyén Duy Khgi**, *¥*, **Truwong Pai hoc Duy Tan,
Nguyén Ngoc An*¥¥%, *#*Vien Nang lwong nguyén twr Viét Nam,
Pinh Van Phuc**** ***%Tyyomg Pai hoc Neuyén Tdat Thanh
Tom tat

Muc tiéu: Khao sat kha nang hap phu 'l dang l6ng cltia cot loc dugc ché tao tur vat liéu composit
than sinh hoc/PVA va zeolite ZSM-5/PVA, tir d6 danh gia ty lé khéi lugng than sinh hoc/zeolite ZSM-5
phu hop khi tién hanh xt ly nudc thai thuc té va tién lugng dugc su gidm thiéu thai gian luu trir chat thai
I6ng phong xa chia *'l con lai sau khi di qua cot loc. B4i tuong va phuong phdp: Cot loc dugc ché tao tu
cac vat liéu composit than sinh hoc/PVA va zeolite ZSM-5/PVA véi cac ti 1& khéi lugng than sinh
hoc/zeolite ZSM-5 khac nhau. Cu thé, bang cach sir dung cét hap phu, vat liéu téng hgp dugc ché tao
dudi dang hinh cau dua vao cac cét vai cac ti 1é khoi lugng than sinh hoc/zeolite ZSM-5 1a 9:1, 8:2, 7:3 va
6:4. Sau d6, cho dung dich chiia 'l véi ty 1é ndng d6 hoat d6 ¢6 dinh cung di qua cac cot loc. Néng do
hoat d6 cia dung dich '*'l trudc va sau khi qua cét loc dugc do dé danh gia kha nang hap phu cta cét
sau 1, 2 va 3 vong lap. Két qua: Két qua ban dau cho thay ti 1é khéi lugng than sinh hoc: zeolite ZSM-5 tur
6:4 dén 9:1 cho kha nang hap phu "'l khéng khac biét nhau trong diéu kién khao sat, hiéu suat hap phu
37 clia cot loc dat hiéu qua xap xi 40% sau 3 vong lap. Két qua nay ciing cho théy sau 3 vong lap, kha
nang hap phu 'l chua c6 dau hiéu bao hoa. Két ludn: Hon hgp vat liéu composit than sinh hoc/PVA va
zeolite ZSM-5/PVA c6 kha nang xt ly iot phéng xa, cho thay tiém nang (ing dung trong viéc xt ly nudc
thai chia iot phong xa trong bénh vién cé chira tri bénh nhan tuyén giap bang thuéc phéng xa (*'l).

Tirkhéa: 16t phdng xa, nudc thai phong xa, cot loc, than sinh hoc, zeolite ZSM-5.

Summary

Objective: This study focuses on the investigation of the '*'l adsorption from aqueous solution using
biochar/PVA and ZSM-5 zeolite/PVA composite material, resulting in determining the approriate ratio
mass of biochar/ZSM-5 zeolite when treating real wastewater and indicating the reduction of the time
storage of "*'l radioactive waste water after the column adsorption. Subject and method: The adsorption
column consist of biochar/PVA and ZSM-5 zeolite/PVA composite materials with the different rates of
biochar/ZSM-5 zeolite. By using the column adsorption, fabricated composite materials have spherical
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granules with various rates of biochar/ZSM-5 zeolite mass (9:1, 8:2, 7:3, 6:4). After that, the aqueous
solutions of radioactive 'l with the same initial concentration are slowly flowed through the column.
The radioactivities of *'I before and after the uptake are determined to evaluate the column adsorption
capacity after the iterations of 1, 2 or and 3 times. Result: The initia results show that the biochar:ZSM-5
zeolite mass ratio ranging from 6:4 to 9:1 has no significant difference in the ability to absorb "'l under
the surveyed conditions. The adsorption efficiency of "'l by the filter column reached approximately
40% after 3 cycles. This result also shows thar after 3 cycles, the adsorption capacity of "'l has not shown
signs of saturation. Conclusion: The mixture of biochar/PVA and ZSM-5 zeolite/PVA composite materials
has the ability to treat radioactive iodine and shows potential for application in treating wastewater
containing radioactive iodine in hospitals that treat thyroid cancer patients with radioactive drugs (**'l).
Keywords: Radioactive '*'l, radioactive wastewater, adsorption column, biochar, ZSM-5 zeolite.

1.Pat van dé

Hién nay, nhu cau diéu tri bang thu6c phéng xa
1| trong diéu ti ung thu tuyén gidp ngay cang tang
trong khi diéu kién vé co s& vat chat cla cac so sé
diéu tri thi bi giGi han. Cu thé, nhdm nghién ctu xin
dé cap dén hé théng thai phdng xa dang léng cla
cac cd sG diéu tri. Trong diéu kién, lugng bénh nhan
luu trd ¢d nhu cau ngay cang tang, viéc xr ly nudc
thai phdng xa la van dé nghiém trong va cap bach.
Viéc xtr ly chat thai phong xa doi hoi do an toan &
muic khat khe va phai ddam bao theo dung quy dinh
clia B6 Khoa hoc va Coéng nghé cling nhu Bo Tai
nguyén moi trudng. Chat thai dang long cé chia
chat phéng xa "'l phai dugc thu gom va luu tri
trong hé théng bé luu riéng biét & cac bénh vién
cho dén khi phan ra khoang 10 chu ky (phan gia hét)
hodc cho dén khi chi s6 néng d6 hoat do6 phdng
xa/lit nhé hon gid tri ngudng cho phép theo quy
dinh, khi d6 nudc thai dé6 mdéi dugc thai ra moi
trudng chung [1, 2]. Hé thdng bé luu chat thai 16ng
1| dugc xay dung kién ¢é vai chi phi dau tu cao, kho
nang cap kip thsi khi nhu cau bénh nhan tang va
nghiém trong hon la cé nguy co ro ri phéng xa ri
chat thai phong xa [3] ra moéi trudng xung quanh.
Do d6, nghién ctru va nang cap xut ly nudc thai chia
16t phong xa ("') tai cac bénh vién c6 co sé diéu tri
dung thuéc phéng xa "'l la mét trong nhiing nhiém
vu cap bach va can thiét.

C6 nhiéu phuong phap khac nhau da va dang
dugc nghién cdu, st dung & trong nudc cling nhu
trén thé gi6i dé xu ly 16t phong xa dang léng bao
gém: Hap phu [4-6], két tha [7-11],.. Trong dé,
phuang phap hap phu st dung cac vat liéu x6p phd

bién nhu than hoat tinh [12, 13], zeolite [4, 14] la
moét trong nhiing phuong phap dugc nghién ciu
nhiéu nhat vi hiéu qua xt ly cao, chi phi dau tu thap
[12]. Tuy nhién, phan 1én cac nghién clu tap trung
xU ly 16t phong xa dudi dang khi (CH;l hodc 1,) ma
chua tap trung vao xt ly phéng xa dang 1édng. Cac
nghién cru déu sir dung vat liéu hap phu & dang bot
va chua c6 nghién ciu nao vé viéc ing dung chat
hap phu dugc ché tao & dang hat composit nham
muc dich x ly 16t phéng xa & dang long theo
phuong phép cét loc dugc tién hanh béi cac nha
nghién cdu Viét Nam.

Zeolite ZSM-5 duogc biét dén nhu chat xuc tac -
hap phu dugc st dung réng rai, hiéu qua trong linh
vuc hda dau cing nhu trong linh vuc x ly moi
trudng bdi ZSM-5 s hiu cau trdc khung véi hé
thong kénh va khoang tréng cé dang dudng ham
xuyén suét trong toan bo cdu trac, két hgp véi dac
tinh vé d6 bén nhiét. Than sinh hoc la chat hap phu
c6 quy trinh t6ng hgp don gian, chi phi san xuat
thap, than thién véi moi trudng. Do d6, nhém
nghién cttu mong muén st dung ca hai vat liéu &
dang composit dé két hgp cac dac tinh uu viét cla
ting vat liéu nham tim hiéu kha nang hap phu 16t
phéng xa dang léng, cling nhu loai bé cac thanh
phan 6 nhiém khéc c6 trong nudc thai nhu kim loai
nang, khang sinh... Trong nghién cdu nay, Vat liéu
composite dang hat két hgp gilra hai vat liéu
composit dugc ing dung dé thit nghiém xd ly mau
nudc c6 chia 16t phong xa & hoat d6 da dugc tinh
trudc sao cho phu hgp véi hoat d6 phdéng xa cé
trong mau nudc thai thuc té tai bénh vién. Mot s6
yéu t6 anh huéng dén qua trinh hap phu 16t phéng
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xa bang cot loc da dugc khao sat nhu ti 1é khéi lugng
vat liéu va s6 lan cho dung dich qua cét (vong lap)
dé danh gia hiéu qua xt ly mau nudc c6 chia 16t
phdng xa.

2. Pdi tugng va phuong phap
Héa chdt, dung cu, thiét bj

Cac héa chat dugc st dung trong nghién ciu
nay gom: Dung dich 16t phong xa 'l (Nal) (san xuat
tai Vién Nghién ctu hat nhan Pa Lat,Viét Nam, d6
tinh khiét hod phéng xa dat 98,8%), polyvinyl
alcohol (PVA, Trung Quéc, 99%), nudc cat 2 lan. Mot
s6 dung cu dugc st dung gém: Cot loc bang thay
tinh c6 khoa diéu chinh téc d6 nhé giot, lo thay tinh
dung mau dung tich 100mL, céc chia d0, cac loai
kim tiém dung tich 5-20mL, gang tay y té€, khau
trang y té, quan ao bao ho chuyén dung. Hoat do
phong xa trong mau nudc chia 16t phong xa trudc
va sau hap phu dugc danh gia trén thiét bi do liéu
Dose Calibrator ISOMED 1010 (MED, Burc) cé phuong
sai la 0,21% tai Vién Ung budu va Y hoc Hat nhan,
Bénh vién Quan y 175, TP. H6 Chi Minh dé danh gia
hiéu qua xt ly 16t phéng xa. Vat liéu dang hat duoc
ché tao bang thiét bi tao hat LD-88A (Chuangli,
Trung Qudc).

Ché tao cét loc chira hat composit than sinh
hoc/PVA va zeolite/PVA

Trudc tién, vat liéu zeolite ZSM-5 va than sinh
hoc & dang bot dugc téng hop lan lugt theo cac
nghién ciiu da dugc céng bo trudc dé bdi nhém
nghién cdu cla chung t6i [15, 16]. Sau d6, quy trinh
tao hat composite gitra vat liéu hap phu va chat két
dinh PVA theo ti l1&é khoi lugng 3:1 dugc tién hanh
nhu sau: Can chinh xac 3 gam chat két dinh PVA cho
vao 10mL nudc cat va gia nhiét két hgp véi khudy tu
dén khi hon hgp tan hoan toan, c6 mau trong suét
va c6 do két dinh nhu keo. Sau d6, dé nguéi dén
nhiét d6 phong va can chinh xac 9 gam vat liéu hap
phu dang bét gom (than sinh hoc hodac zeolite ZSM-
5) r6i cho tr ti vao hén hgp trén két hgp phdi tron
déu bang dla thay tinh cho dén khi hon hop da dugc
phdi trén déu va c6 thé nhao nan bang tay. Khéi bot
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dugc cdn mdng, cat thanh sgi, sau dé cat thanh ting
hat tron, va cudi clng la sdy kho trén may tao hat
chuyén dung LD-88A dé thu dugc hat composite ¢
dudng kinh khodng 0,5cm. Trong nghién cdu nay,
anh hudng cua ti 1& khéi lugng hat composit than
sinh hoc/PVA va zeolite ZSM-5/PVA dén kha nang
hap phu 16t phéng xa trong dung dich nudc dugc
khao sat lan lugt la: 9:1; 8:2; 7:3; 6:4. Hiéu suat hap phu
1| dugc tinh theo céng thiic (1), trong d6: C, (uCi/mL)
va C, (uCi/mL) lan lugt la néng d6 hoat d6 clia mau
nudc chida "'l trudc va sau hdp phu.

Hiéu suét (%) == x 100 %
Co (1)
Quy trinh pha ché dung dich chira 16t phong xa va
thuc hién hdp phu trén cét loc

Dung dich chta ™'l c6 hoat d& mong muén
dugc pha ché tir dung dich géc bang cach rut chinh
xac moét lugng dung dich goc (mL) bang kim tiém va
pha vao mét lugng thé tich nudc (mL) da tinh toan
trudc. Hoat dé phong xa cla lo thuéc chira dung
dich g6c (1), kim tiém chia lugng dung dich géc da
rat (2), va kim tiém sau khi da bam dung dich goc
vao nudc cat dé pha ché (3) dugc do trén may do
liéu Dose Calibrator ISOMED 1010. Sau d6, 10 mL
dung dich da pha ché (dd;) dugc rat vao kim tiém va
do hoat d6 phong xa dé lam ca s& danh gia hiéu qua
hap phu "'l sau khi qua cét loc. D& thuc hién qua
trinh hap phu, rat chinh xac 50mL dung dich chia
'] da pha ché bang kiém tiém va cho vao cét loc da
chia san hat composite & cac ti [& khéi lugng vat liéu
khac nhau. Sau d6 ma khoa dé dung dich nhé giot
véGi t6c d6 1 mL/phat xudng lo thay tinh da chuan bi
san. Rut chinh xac 10mL dung dich sau khi hdp phu
(dds) @€ do hoat dd phéng xa, ti d6 danh gia duoc
hiéu qua hdp phu "'l trong dung dich nudéc baéi cot
loc. Qua trinh hdp phu c6 thé dugc lap di lap lai
nhiéu lan cho dén khi dat trang thai can bang hap
phu v&i quy trinh danh gid hoat d6 phéng xa nhu
trén. Quy trinh pha ché phdng xa va thuc hién hap
phu dung dich chia 1311 trén cét loc dugc thé hién
trong So doé 1.
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So dé 1. Quy trinh pha ché *'l va hap phu trén cét chira vat liéu composit dang hat

3. Két qua va ban luan

3.1. Anh hudéng cua ti Ié khéi luong hat
composit than sinh hoc/PVA va zeolite ZSM-5/PVA

Két qua danh gia anh hudng cua ti lé khéi luong
hat composit dén qua trinh hap phu dung dich 131l
dugc trinh bay trong Bang 1. Chung téi chon ti & khéi
lugng cuia zeolite ZSM-5 t6i da la 40% nham gidm chi

phi ché tao vat liéu. So véi zeolite ZSM-5, than sinh
hoc c6 quy trinh téng hop don gian va di ti nguén
phu phdm néng nghiép la vé budi. Do do, viéc trién
khai iing dung x( ly nuéc thai bénh vién thuc té trén
cOt loc 6 ti lé khéi lugng than sinh hoc 16n hon ¢6
nhiéu uu diém hon. Két qua thi nghiém hap phu ™'l
trong dung dich nudc trén cét loc nhu sau:

Bang 1. Hiéu qua hap phu 'l trong dung dich nudc ctia cét loc & cac ti 1é khéi luong hat than
va zeolite khac nhau

Tilé cot Sévong | Hoatdd 'l truéc khiqua | Hoat d6 'l sau khi qua Hiéu suat hap
(Than/zeolite) lap (1an) cotloc (pCi/mL) cotloc (pCi/mL) phu "1 (%)
9:1 1 4,250 + 0,039 2,877 £0,033 32,30
8:2 1 4,250+ 0,039 2,851 +£0,023 32,92
7:3 1 4,250 + 0,039 2,862 + 0,039 32,64
6:4 1 4,250+ 0,039 2,921 £0,013 31,20

Theo Bang 1, cét loc véi cac ti 1é khéi lugng
than/zeolite khac nhau tir 6:4 dén 9:1 hap phu lugng
1l khéng qua khac biét nhau trong cung diéu kién
thi nghiém. Chung ta nhan thay rang dung dich "'l
sau khi qua cot loc, hoat d6 phong xa giam di
khoang 31-33% so v&i hoat d6 ban dau. Két qua nay
dong nghia vdi viéc cot loc da hap phu khoang 31-
33% lugng "'l dudi dang dung dich. Nhu vay, dua
trén két qua ndi trén c6 thé du doan rang, ca than
sinh hoc va zeolite ZSM-5 c6 kha nang hap phu "'l

trong dang dung dich (anion I'). So sanh va&i cac két
qua nghién ctu khac vé xut ly "'l bang cac vat liéu
hap phu khac nhau, cac nghién cltu chu yéu dung
vat liéu hap phu dé loai bé 'l & dang phan tu khi (I,
va CH;,l). Trong khi do, "'l dugc st dung trong diéu
tri cho bénh nhan ung thu tuyén giap (dugc goi la
thuéc phéng xa "'l) vai dang tén tai la anion I. Két
qua nghién ctu cho thay tiém nang va tinh thuc té
cla vat liéu trong loai bd 'l c6 trong nuéc thai tu
cac bénh vién co6 diéu tri cho bénh nhan ung thu
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tuyén gidp bang phuong phéap héa tri véi thudc
phéng xa "'l TU két qua ndi trén co6 thé thay & ti lé
khoi lugng hat than/zeolite tir 6:4 dén 9:1 khéng c6
su khac biét nhiéu vé kha nang xt ly 'I. Cu thé, khi
nhom nghién clru cho giam dan ti 1é zeolite va tiang
dan ti 1é than thi hiéu qua hap phu cta cét loc
khong chénh léch nhiéu. Do d6, véi tiéu chi uu tién
vé mat chi phi thi viéc s& dung than sinh hoc la hiéu
qua hon. Diéu nay co thé ly giai bdi kha nang hap
phu "'l it thay d6i khi thay déi ti 1é than va zeolite
ZSM-5 trong diéu kién khao sat. Thuc té trong nudc
thai bénh vién ngoai 16t phdng xa cling cé kha néng
chtra cac hgp chat hitu co nhu khang sinh, hoac mot
s6 ion kim loai nang, va 16t khong phong xa. Vat liéu
zeolite ZSM-5 hap phu c6 tinh chon loc, phu hgp véi
cac chat c6 kich thuéc phan ti nhd bé nhu 'l Déi
véi than sinh hoc hdp phu hau hét cac thanh phan
trong nudc thai, nén cac thanh phan khac trong
nudc thai dé dang chiém ché trong than truéc khi
Bl dugc hap phu. Do do, cot loc véi cac ti 1é khoi
lugng than sinh hoc:zeolite khac nhau tir 6:4 dén 9:1
dugc chon dé tim hiéu, danh gia kha nang xu ly
nudc thai thuc té€ nham tim ra diéu kién t6i uu nhat,

trong dé van dam bao ti [& than sinh hoc luén chiém
uu thé so vdi zeolite ZSM-5.

3.2. Khdo sdt khd nding hdip phu téi da cua cét loc

Khao sat hiéu qua hap phu clta cét loc dugc
nhom nghién cu thuc hién véi s6 vong ldp nhiéu hon
trén cac cot loc da khao sat vé anh hudng cda ti 1é khéi
lugng than trén zeolite. Cac cot loc da st dung trong
thi nghiém trudc dé & muc 3.1 sau khi dé phan ra tu
nhién trong thai gian khodng 1,5 thang dugc st dung
ti€p tuc dé khao sat hiéu qua hap phu téi da (s6 vong
l3p) cing nhu tim hiéu khd nang tai st dung cla
ching. Hoat d6 ban dau dugc chon la ndng dé hoat
do/lit 16n nhat cta nudc thai phéng xa thuc té la
4,25mCi/lit (v6i cac théong s6 t6i da 14 ngudi
bénh/ngay, dung liéu thuéc phéng xa "'l la
150mCi/bénh nhan, ti 1& dao thai thuéc phong xa ™'l
ra khoi co thé trong mét ngay la 85 % qua dudng tiéu
tién va dai tién, s6 lugng nudc thai ra clia 14 bénh
nhan la 420 lit/ngay). Thuc nghiém, nhém nghién clu
da tao dung dich "'l v6i ndng do ban dau do trén
thiét bi do liéu Dose Calibrator ISOMED 1010 la
4,389uCi/ml. Két qua dugc trinh bay trong Bang 2.

Bang 2. Hiéu qua hap phu 'l trong dung dich nudc cta cac cét loc theo sé lan lap

Tilé cot S6 vong Hoat dd 'l truéc khiqua | Hoat d6 *'I sau khiqua | Hiéu suat hap
(Than/zeolite) lap (1an) cot loc (uCi/ml) cot loc (uCi/ml) phu 3"l (%)

1 4,389 + 0,025 3,406 £ 0,039 22,40
9:1 2 3,406 £ 0,039 3,010+ 0,029 31,42

3 3,010+ 0,029 2,724+ 0,019 37,94

1 4,389 + 0,025 3,211 £ 0,052 26,84
8:2 2 3,211 £0,052 2,860 £ 0,020 34,84

3 2,860 = 0,020 2,638+0,014 39,90

1 4,389 + 0,025 3,103 £ 0,060 29,3
7:3 2 3,103 £ 0,060 2,850 £ 0,046 32,26

3 2,850 £ 0,046 2,623 +£0,038 40,24

1 4,389 + 0,025 3,236 = 0,021 26.27
6:4 2 3,236 £ 0,021 2,973 £ 0,049 32,26

3 2,973 £0,021 2,591 £0,015 40,97

K&t qua sau 3 vong lap cho thay, cac cét loc van
ti€ép tuc hap phu "'l dang dung dich va chua c6 dau
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hiéu bao hoa. Diéu dé cho thay cot loc & cac ti lé van
c6 kha nang hap phu "'l néu tiép tuc tang s6 lugng



TAP CHI'Y DUGQC LAM SANG 108

Héi nghi Khoa hoc nhimng tién bd Y hoc Hat nhan 2023

DOI: https://doi.org/10.52389/ydIs.v18iYHHN.1942

vong lap. Sau 3 vong lap, hiéu suat hap phu 1311 dat
khodng 38-41%. Nhu vay, khi trién khai x{r ly nudc
thai bénh vién chia 'l, qua trinh hdp phu can dugc
lap di lap lai nhiéu lan dé hiéu qua hap phu la cao
nhat. Trong Bang 2, hiéu suat hap phu "'l sau lan
hap phu dau tién la 22,40%, gia tri nay thap hon
nhiéu so vGi gia tri da liét ké trong Bang 1 (32,3%).
Theo nhém nghién clu, nguyén nhan dan dén két
qua khéc biét gitta Bang 1 va vong ldp lan 1 cua
Bang 2 la do cot loc da dugc hap phu "'l trudc d6 va
chua dugc gidi hap trudce khi thuc hién thi nghiém
khao sat s6 vong lap ma chi dé ban ra tu nhién trong
1,5 thang.

Sau vong lap tha 2 va tha 3, hiéu suat hap phu
1l da khéng co su khac biét nhiéu & cac ti 1é vé khéi
lugng hat composit khac nhau. Cot loc cé khd nang
hap phu cang cao thi cang ¢6 y nghia trong viéc
gidam 6 nhiém méi trudng cua | 6t phong xa, dong
thai lam giam dugc néng dé hoat d6 'l trong hé
théng thai l6ng. Chung ta c6 thé tinh: Cr gidm dugc
5 nong do hoat d6 phong xa ban dau thi chidng ta
c6 thé gidm thai gian luu tri dugc 1 chu ky phan ra
cta "'l. Bong thdi, két qua do6 cling rat c6 y nghia
cho nhing thiét ké luu trit hé thong thai 16ng c6
dinh va khé ma rong khi lugng bénh nhan can diéu
tri bang thuéc phéng xa "'l ngay cang tang. Kha
nang hdp phu t6t ctia cét loc gitp cho ndng d6 hoat
dé "'l trong dung dich nudc thai sém trd vé gia tri
dudi nguéng cho phép ctia B6 Khoa hoc va Céng
nghé va B6 Tai nguyén Mai trudng, nudc thai phéng
xa "'l sdm dugc xa thai vao dudng thai chung ma
khéng gay nguy hai cho méi trudng.

Vi nhiing dac trung cha vat liéu xop, mét trong
nhiing co ché co thé xay ra khi "'l dugc hap phu 1én
cot loc la su khuéch tan cia ching vao 16 x6p cla
vat liéu. Kich thudc 16 x6p cla zeolite ZSM-5 hoac
than sinh hoc déu dao dong khodng 2nm, 1én hon
so vGi ban kinh ion ctia I, do vay ching cé thé di vao
trong 16 x6p va dugc gilr lai bdi cac tuong tac hoa
hoc hodc vat ly nhu tuang tac tinh dién, trao ddi ion,
va tuang tac van der waals. Thong thudng, qua trinh
hap phu nay la thuan nghich va vi thé "'l c6 kha
nang dugc gidi hap ra khoi cot. Tuy nhién, qua trinh
nay can dugc thuc hién trong méi trudng phu hagp

chdng han nhu rta giai c6t bang dung dich bazo dé
' thuc hién phan (ng trao déi ion. Trong trudng
hop qua trinh hap phu da can bang, déng nghia vagi
viéc vat liéu khong con kha nang hap phu tai thoi
diém dé. Tuy nhién véi "'l theo thai gian ching sé
tu phan ra va vi thé cac cot loc co thé tai st dung
nhu chung t6i da thuc hién trong nghién cdu nay,
day la diém khac biét gitta viéc hap phu cac chat
phong xa va cac chat thai théng thudng khac nhu
cac ion kim loai ndng, chat mau hitu co, khang sinh.

4.Két luan

Trong nghién ciu nay, ching téi da ché tao
thanh céng vat liéu hdp phu composit dang hat
gém hat than sinh hoc/PVA va hat zeolite ZSM-
5/PVA. Hat vat liéu dugc khao sat hap phu, xt ly ™'l
trong dung dich nudc théng qua cot loc tu ché tao
bang thuy tinh. Ti 1& khoi lugng hat vat liéu va so6
vong lap da dugc khdo sat dé danh gia hiéu qua cla
qua trinh hap phu. Két qua nghién clu budc dau
cho thay cét loc ¢6 khad nang xt ly ™'l véi hiéu qua
x ly (hiéu suat hap phu) dat khoang 40%. Va kha
nang hap phu cta cét loc chua dat téi nguéng bao
hoa, nén hiéu suat hap thu co thé tang néu tiép tuc
khao sat tiép.
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