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Tém tit

Bé tong khi chung 4p (AAC) 14 vat liéu rdng xp (d6 rdng tong > 70%), thanh phan hoa hoc giau canxi va cac
kim loai khéac (Fe, AL, K, Mg). AAC cho thiy tiém ning 1a cht hap phy hiéu qua cac kim loai nang (KLN) dic
biét 1a Cadmi trong nudc thal Qua trinh cong nghiép hoda trong nganh xay dung va xu hudng giam, khong su
dung cac vat li¢u nung truyen thdng di 1am gia ting quy mo san xudt va sir dung vat liéu AAC tir d6 lam phat
sinh hang tram nghin mét khi AAC phé thai. Viéc tai sir dung chat thai AAC cho muc dich xir 1y nuéc thai co
¥ nghia thyc tién 16n khi giai quyét dugc bai toan quan 1y chat thai ran va xir Iy KLN kiém soat 6 nhidém méi
truedng nude. Trong nghién ciru nay, AAC di duge thir nghiém nhu chét hip phu dé loai bo Cd(IT) ra khoi nude
thai. Cac thi nghiém hép phu tinh da dugc thyc hién béng cach str dung bé tong thai AAC véi 2 kich ¢ khac
nhau 3-5 mm va 5-10 mm dé xi 1y nudc thai tong hop c6 ndng do Cd(II) tir 0-5000 mg/L, trong céc thoi gian
phéan tmg khac nhau dé d4nh gia thoi gian hap phu can bang va dung lugng hip phu cuc dai cia vat lidu. Két
quéa nghién ctru da xac dinh duoc cac thong sé dong hoc hap phu theo mo hinh Langmuir va dung lugng hap
phu Cd(II) cia AAC 1én dén 9,26 mg/g, tir d6 chimg minh AAC c6 thé duoc sir dung lam vat liéu hap phu chi
phi thp, hiéu qua, than thién, bén viing trong viéc loai boé Cd(II) trong nuéce thai.

Tir khod: bé tong khi chung ap; AAC; chét hap phu; cadmi; xir Iy kim loai ning.

EVALUATION OF THE ABILITY TO REMOVE CADMIUM IN WASTEWATER BY AUTOCLAVED AER-
ATED CONCRETE AAC

Abstract

Autoclaved aerated concrete (AAC) is a porous hollow material (total porosity > 70%), with a chemical com-
position rich in calcium and metals (Fe, Al, K, Mg). AAC material shows potential as an effective adsorbent for
heavy metals, especially Cd in wastewater. The process of industrialization in the construction industry and the
downward trend, of not using traditional calcined materials has increased the production scale and application of
AAC materials, thereby generating hundreds of thousands of cubic meters of AAC waste. Therefore, the reuse
of AAC waste for wastewater treatment purposes is of great practical significance when solving the problem of
solid waste management and pollution control. This study tested AAC as an adsorbent to remove Cd(II) from
wastewater. Static adsorption experiments were performed using AAC waste concrete with 2 different sizes (3—5
mm and 5-10 mm) to treat synthetic wastewater, in which Cd(II) concentration was varied from 0— 5000 mg/L,
in different reaction times. The research results have determined the adsorption kinetic parameters according
to the Langmuir model and the Cd(II) adsorption capacity of AAC up to 9,26 mg/g, thereby demonstrating
that AAC can be used as a low-cost, effective, friendly, sustainable adsorbent material in removing Cd(II) in
wastewater.
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https://doi.org/10.31814/stce.huce(nuce)2023-17(1V)-01 © 2023 Trudng Pai hoc Xay dung Ha Noi (BPHXDHN)

*Tac gia dai dién. Dja chi e-mail: sonth@huce.edu.vn (Son, T. H.)
1


https://doi.org/10.31814/stce.huce(nuce)2023-17(1V)-01
mailto:sonth@huce.edu.vn

Son, T. H., va cs. / Tap chi Khoa hoc Cong ngh¢ Xay dung
1. Giéi thi¢u

Bé tong khi chung ap AAC dugc biét téi 1a vat liéu rong, khong nung thay thé cho cac vét liéu
xdy dung truyén thong trong linh vuc xay dyng nhim muyc dich giam phat thai va bao vé moi truong.
Bé tong AAC dugc san xuit tir xi mang, cat nghién min két hop véi voi, thach cao, oxit nhom, nudc
va phu gia, qua qua trinh phan tmg héa hoc khdi gach bé tong nhe duoc dua vao 10 chung ap dé lam
giam trong lugng va ting cuong do va do bén. Cac nghién ctru trude day [1-5] cho thay AAC 1a vat
lidu rdng x&p voi d6 rdng xbp 70-80%, dién tich tiép xuc 16n vai dién tich BET > 20 m?/g va ¢6 thanh
ph::in héa hoc giau canxi (ham lugng CaO tir 26-30%) va cac kim loai khac nhu Fe, Al, Mg, véi cac
dac tinh k¥ thuat nhu vay, vat liu AAC cho thay tiém nang 14 chat hdp phy hiéu qua cac kim loai ning
trong d6 c6 Cd trong nudc thai. Hién nay, tong cong suit san xudt AAC u6ce tinh gin 2 triéu m*/ndm
[6], trong qua trinh san xuat va sir dung wde tinh 2-5% san pham 15i, hong, 1am phat sinh mot lugng
chat thai AAC tuong d6i 16n ra méi truong.

Cadmi 12 mot nguyén t6 doc hai, duge nhan dién 1a mot nguy co 16n ddi véi sire khoe con nguoi.
Theo T6 chire y té thé gigi (WHO, 2011) Cadmi dugc liét ké trong bang mudi nguyén 6 hoa hoc hang
dau dugc cong chung quan tam [7]. Cac nghién ctru chi ra rang Cadmi lién quan dén céc tac dong gay
ung thu, diéu nay giai thich Iy do Co quan Bao vé Mai truong Hoa Ky xép chiing vao loai I va nhém
B1 twong tmg. Nong do tdi da ctia Cd trong nudc udng va ngudn nudc ding dé cap nudc lan luot 1a
0,005 mg/L [8]. Theo quy dinh ctia Viét Nam ndng d6 t6i da cua Cadmi trong nudc cap 1a dudi 0,003
mg/L [9], con trong nudc thai 1a dudi 0,05 mg/L (dy 1a gia tri gidi han khi nude thai cdng nghiép xa
vao thuy vuce ding dé cp nudc) [10].

Trong nhitng ndm gan day, da cé nhitng nghién ciru cho thiy bé tong AAC c6 tiém ning trong
viéc hap thy, xtr 1y cac kim loai nang trong nuéc thai. Nghién clru cia Zhang va cs. [3], va Kumara va
cs. [4] st dung AAC dé xtr 1y ion Cd trong nudc thai, hiéu suét loai bo ion Cd tir 80-99%. Céc nghién
clru ndy mo ra tiém ning mg dung AAC nhu 1a chit hap phu hiéu qua dé loai bo kim loai ning nhu
Cd trong nudc thai. Bai bao nay danh gia kha ning hap phu va xu 1y ion Cd(II) trong nudc thai tong
hop ciia cac hat bé tong thai AAC Viét Nam, thong qua céac thi nghiém hap phu tinh theo mé.

2. Phwong phap nghién ciru
2.1. Chudn bi vt liéu hdp phu va danh gia ddc tinh hoa ly

Bé tong khi chung ap (AAC) phé thai dugc thu gom tir nha may Viglacera Yén Phong tai khu cong
nghiép Yén Phong, tinh Bic Ninh, Viét Nam. Vat liéu duge 1£iy tir cac thung chtra san phém 16 trong
qua trinh san xuét, khi ldy vé, vat liéu dugc dap va sang bang cac sang c6 kich ¢& 3, 5, 10 mm, va thu
duoc kich thude hat 3—5 mm, 5-10 mm tuong Gng dé 1am vat liéu hép phu. Dé xé4c dinh thanh phﬁn
hoéa hoc chinh cua cac chat hap phu duoc thir nghiém, cac thi nghiém quang phd tia X phan tan ning
lwong (XRD, XRF va EDX) da duoc thyc hién.

2.2. Thi nghiém hap phu tinh

Phuong phap thi nghiém tiéu chuan duogc dé xuat boi T6 chirc Hop tac va Phat trién Kinh té
(OECD, 2000) di duoc st dung cho tat ca cac thi nghiém hap phu hang loat trong nghién ciru nay
[11]. Thi nghiém str dung nude thai tong hop dé chuan bi cac dung dich Cd(II) véi cac ndng d6 va thoi
gian phan tmg khac nhau. Hoa chat CdCl, 13 hoa chat di duogc st dung dé tao ra cac dung dich chira
kim loai ning tuong ing v&i ndng d6 Cd(II) 1a 0-5000 mg/L. Ty 1¢ chat ran/chét 1ong dugc duy tri 1
1/10, nghia 1a trong thi nghiém 10g AAC sé& dung dé xu Iy 100 ml dung dich chira cac kim loai ning
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Cd(IT) cho timg kich thudc hat (3—5 mm va 5—-10 mm) cho tit ca cac thi nghiém, ung v6i mdi diéu
kién, cac thi nghiém duogc thyuc hién 2 1an. Cac khao sat anh huong cua thoi gian tir 0-24 gio, néng
d6 dung dich hip phu dé xac dinh thoi gian hép phu trang thai can bang hap phu va dung luong hap
phu. Sau d6, cac dung dich duogc chit sang cac ong ly tim 50 ml, cac 6ng duoc quay ly tdm véi toc
d6 8000 vong/phit trong 15 phut va chit ndi trén bé mat dugc loc qua bo loc mang (Nylon membrane
filter, 0,22 um). Sau d6, dung dich thi nghi¢m dugc pha loang dé dat duoc dai néng dd co thé do duogc
va duoc do bang phuong phap quang phd hap thu nguyén tir thong qua thiét bj AA- 7000F, Shimadzu,
Nhat Ban, theo TCVN 6193-1996. So d6 thi nghiém duoc thé hién ¢ Hinh 1.
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Hinh 1. So d thi nghiém hap phu theo mé

2.3. Tinh todn hiéu sudt xir Iy va kha ndang hdp phu

Hiéu suét xir 1y lugng ion kim loai ning dugc ha"ip phu trén mot don vi khéi luong chét hép phu
tai thoi diém  (Q;, mg/g) va luong ion kim loai hap phu trén mot don vi khdi lugng chat hap phu &
trang thai can bang (Q., mg/g), duoc tinh tir cac phwong trinh sau:

E% = Co_Ce

x 100 1
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O, = l exV (3)
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trong do Co, (mg/L) 1a nong d6 dung dich ban dau trong thi nghiém theo thoi gian C; (mg/L) 1a ndng
do ban dau trong dung dich thi nghiém tht i trong thi nghiém thay déi theo nong do va C,, (mg/L) la
ndng do cu01 cung cua céc ion kim loai nang trong dung dich & trang thai can bang sau thi nghiém, C,
(mg/L) 12 ndng do tai thoi diém 7. V 1a thé tich dung dich (L) va my, 1 khéi lugng chat hip phu duoc
su dung (g).
D¢ dénh gia qua trinh ding nhiét hap phu, mo hinh dang nhiét hip phu Langmuir da dugc st dung
theo phuong trinh (4).
C_ 1, C
Q. bOnm On
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trong d6 C, (mg/L) 1a ndng d6 chit bi hip phu ¢ trang thai can bang; Q., O, (mg/g) lan luot 13 dung
lwong hip phu va dung lugng hip phu cuc dai; b (L/mg) 1a hiang s6 Langmuir.

3. Két qua va thao luin
3.1. Bdc tinh hoa ly cua vat liéu

Trong nghién ctru nay, két qua phén tich thanh phin AAC bang thi nghiém quang phd tia X phan
tan nang luong (phuwong phap XRD/XRF) dugc mo ta tai Bang 1. Co thé thiy, thanh phan ciia AAC
bao gém nhiéu kim loai nhu: Mg, AL, K, Ca, Fe, ... Bén canh d06, phan tich pH tir 100 ml dung dich
c6 ngam 10 g AAC cho thiy két qua pH nam trong khoang 8,4—11,5, diéu nay cho thiy AAC thé hién
1a vat liéu c6 tinh kiém. Do d6, AAC c6 thé trung hoa nude thai cé tinh axit trong qua trinh hap phu.
Ham luong cao cac kim loai trong AAC (v6i thanh phan CaO chiém 28,89%) cho thay kha ning phan
{mg trao d6i ion véi kim loai nang hip phu bé mit véi cac chat 6 nhiém khac nhau trong nuéc thai
giéng nhu vat liéu silicat canxi [12, 13].

Nghién ctru ciia Kumara [4] cho thiy dién tich bé mit cia AAC 1én dén trén 20 mz/g, trong moi
truong trung tinh va méi truong kiém dién thé £ cua bé tong AAC trong khoang tir —6,6 dén —11 mV.
Diéu nay cho thay cac hat AAC c6 dién tich tiép xuc twong dbi cao, va mang dién thé am, diéu nay
hd tro cho qua trinh hép phu dién ra t8t hon, dic biét 1a h:?ip phu céc ion kim loai nang mang dién thé
duong.

Béng 1. Thanh phan hoa hoc ciia AAC

Thanh phan hoéa hoc Bé tong AAC (%) Bé tong AAC va Bé tong tai ché (%) [11]

SiO, 55,18 44,8-57,0
CaO 28,89 24,9-27,6
Al O3 2,76 1,95-16,06
Fe, O3 1,72 1,0-4,2

K,O 0,87 0,7
MgO 0,63 0,5-0,65

3.2. Pdnh gia anh hwéng cia thoi gian hdp phu

Thi nghiém khéo sat anh huong cia thoi gian dén qua trinh hap phu dugce tién hanh véi nudc thai
nhan tao c6 ndng d6 kim loai trong khoang 500 mg/1, st dung 10 gam mdi loai AAC 3—5 mm va 5-10
mm dé xir Iy 100 mL nudc thai trong cac khoang thoi gian khao sat 1a tir 30 dén 1440 phut. Két qua
danh gia anh huong cta thoi gian hap phu cac ion Cd(II) cua vat liéu AAC véi hai ¢& hat 3—5 mm va
5-10 mm dugc mo ta tai cac d6 thi tai Hinh 2.

Dbi véi phé thai AAC, dung lwong hap phu Q; (mg/g) ting 1én ti 1é thudn voi thoi gian tiép xtic
cua dung dich chuén vé6i vat liéu va trd 1én gﬁn nhu khong ddi sau khi dat bao hoa. Trong diéu kién
phong thi nghiém véi nhiét d6 25°C, v6i ndng d6 dung dich thi nghiém 1a khoang 500 mg/L, lwong
dung dich 1a 100 mL va khdi lugng vat ligu hép phu AAC 1a 10 gam, thoi gian can béng hép phu véi
Cd(IT) 1a sau 960 phut (16 gio). Piéu nay cho thiy, thdi gian can bang hap phu Cd 1a twong d6i ngan
< 24 gio. Hiéu suét loai bo ion Cd ting tir 21% 1én 99%, khi thoi gian phan ng tang tir 30 phit dén
1440 phut (can 480 phut dé hiéu suat dat 90%). Thoi gian cin bang hap phu phu thudc nhiéu vao dic
diém vat lidu va néng d6 dung dich thi nghi¢m. Cung thi nghiém trén vat li¢u AAC, nghién clru cia
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Hinh 2. Dung lugng hép phu Cd(II) cia AAC theo thoi gian

Zhang va cs. (2017) [3], tién hanh thi nghiém v&i ndng d6 Cd(II) thap hon (< 35 mg/L), két qua cho
thiy thoi gian can bang hap phu chi 1a 4h, (hiéu qua loai bo Cd(IT) dat dén 99%). Trong khi d6 véi
céc loai vat lidu khac phd bién khac trong CTRXD, thoi gian can bang hap phu 1a khac nhau, Kumara
va cs. (2019) khi thi nghiém ¢ nong d6 cao dén 2000 mg/L, di xac dinh dugc thoi gian can bang hap
phu cua vat li¢u gach dac 1a 24 gid [14], con véi vat li€u bé tong thai, Tréan va cs. (2022) thyc hién thi
nghiém & ndng d6 1000 mg/L, bao céo thdi gian can bang hip phu 14 sau 40 gid [15]. Thoi gian can
bang hp phu ngin hay dai s& lién quan t6i viéc xac dinh thoi gian luu nude va dung tich bé trong cac
cong trinh xtr ly.

3.3. Pdnh gid anh hwéng ciia nong dé dung dich hap phu

Dé danh gia anh hudng cua ndong d6 dung dich dén qua trinh hap phu, dung dich nuéc thai tong
hop da dugc chudn bi v6i ndng do CA(IT) tir 100-5000 mg/L, thi nghiém nay sir dung 10 gam mdi loai
3-5 mm va AAC 5-10 mm dé xir Iy 100 mL nudc thai trong khoang thoi gian khao sat 1a 24h, céc thi
nghiém dién ra trong ciing diéu kién phong thi nghiém. Két qua thi nghiém duoc thé hién tai Hinh 3.

Két qua cho thdy véi ti 1& chat hap phu (gam)/dung dich (mL) 1a 1/10, néng d6 dung dich khao
sat tir 0-5000 mg/L va thoi gian khao sat 16 gio, dung luong hap phu Cd cuc dai cia AAC 1a khoang
9,0-9,35 mg/g va dat diém cén bang & khoang ndng do 2000 mg/L. Mot sé nghién ctru gan day khi
nghién ctru hap phu Cd(II) bang vt liéu AAC ciing d chi ra sy anh hudng cua ndng do va kich thude
vt liéu t6i dung luong hap phu. O khoang ndng d¢ thi nghiém thap dudi 35 mg/L, Zhang va cs. (2017)
[3] bao cao dung lugng hip phu Cd(II) chi dat khoang 2,1 mg/g chi bang 0,25 1an két qua ctia nghién
ctru nay, diéu nay phi hop véi cac 1y thuyét vé hap phu vi & nong d6 dung dich cao hon thi su tiép xuc
dugc voi bé miat hap phu cang 16n do d6 1am ting qua trinh hdp phu. Trong khi d6, nghién ctru cua
Kumara va cs. (2019) & diéu kién thi nghiém gan nhu twong ty vé ndng d6 dung dich (5000 mg/L),
nhung sir dung ¢& hat nhé hon va thoi gian phan tmg dai hon (24h), dung luong hap phu cuc dai dat
tédi 24,3 mg/g cao hon 2,5 lan nghién ciru nay, diéu nay dugc giai thich la do cung mot khéi luong,
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céc hat c¢6 kich thudc nho hon ¢6 dién tich tiép xtic 10n hon va trong thoi gian thi nghiém dai hon s&
lam tang qua trinh hap phu.
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Hinh 3. Do thi dung lugng hip phu Cd ctia AAC theo nong do

3.4. Pdnh gid qud trinh hip phu theo mé hinh hdp phu ddng nhiét Langmuir

Két qua tinh toan theo mé hinh déng nhiét Langmuir dwoc thé hién & Bang 2.

Bang 2. Cac thong s6 phuong trinh dang nhiét Langmuir khi hap phu Cd(II)

Langmuir model

Vit lidu Ty l¢ R:L Kim loai nang b O R?
L/mg mg/g
AAC 3-5 0,2700 9,259 0,9999
AAC 5-10 1:10 cdd 0,0641 8,961 0,9998

Két qua tinh toan Q,, theo mé hinh Langmuir va thuc té do duoc c6 su sai 1éch thip < 1% (AAC
3—-5 mm 12 9,35 va 9,26 m; AAC 5-10 1a 8,96 va 8,99 mg/g) va gia trj ham s twong quan Langmuir
R? > 0,99 gi4 tri nay rat gan v6i 1 cho thiy qua trinh hip phu phu hop v6i mé hinh hap phu ding
nhiét Langmuir, diéu nay ciing tring khép véi cac nghién ctru twong tur trén vat liéu AAC ciia Zhang
va cs. (2017) (R? > 0,98), Kumara va cs. (2019) (R*> = 0,99). Két qua tinh toan cho thiy dung luong
hap phu cyc dai Q,, (mg/g) va hing sé hap phu Langmuir b (L/mg) cia AAC 3—5 mm cao hon so véi
AAC 5-10 mm, cho thiy vat liéu AAC c6 kich ¢& nho hon c6 kha nang hip phu t6t hon so véi AAC
¢6 kich ¢& 16n hon, diéu nay dugc 1y giai boi cac hat nhé hon c6 dién tich bé mat 16n hon so vdi cac
hat c6 kich thuéce 16n.

3.5. Co ché loai b6 va hdp phu Cd(II)
Nhu d3 dé cap trong phan thanh phin héa hoc cua vt lidu, AAC c6 thanh phin SiO, va CaO rat
cao, dac trung cua vat li¢u silicat canxi. Viéc loai bo kim loai ning béng vat liéu silicat canxi chu yéu
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duoc diéu chinh béi co ché ba budce hodc nim budc chéng han nhu thiy phén, hydrat hoa, trao ddi ion,
tao phtc trén bé mit, va két taa bé mat [4]. Pac biét trong trao ddi ion Ca(II), su tao phirc bé mit va
két tta 1a co ché hip phu chinh cia KLN d6i voi AAC; c6 nghia 13, phan tmg ciia vat liéu canxi silicat
v&i nudc tao ra hydrat canxi silicat (C-S-H) va canxi hidroxit (CH) do qua trinh hydrat hda, va nhiing
chit d6 hoat dong nhur cac vi tri hip phy cia KLN [13, 16, 17]. Két qua phan tich EDX phat hién ham
luong CaO tuong ddi cao (Bang 1, 28,89%) trong thanh phan AAC, cho thiy cac phan tung hydrat hoa
(phuong trinh (5)) ¢6 thé da hinh thanh cac nhém chirc Ca—OH trén cac canh cia tobermorite (silicat
canxi hydrat héa). Sau do, cac ion KLN bi thuy phan (phuong trinh (6)) phan tng v6i cac nhom chuce
d6 co thé gop phan vao qua trinh hip phu, loai bo KLN.
- Hydrat hoa trén bé mat chit hip phu:

(X, Si—-0),” Ca** + 2H, 0 — 2(X, Si-0)” H* + Ca>* + 20H" (5)

trong d6 X = Al, Fe, K, va Mg.
- Su tao két tha trén bé mat cua ion kim loai:

Cd** + 20H- —— Cd(OH), (6)

Kumara va cs. [4] dd tim thdy mdi quan hé giira luong Ca (IT) dugc giai phong va lugng kim loai
bi hap phu trong khoang Ci do duoc 1a 0-2000 mg/ L, theo dé lwong Ca (II) duoc giai phong tuyén
tinh ciing v&i sy hap phu kim loai (R* > 0,97). Diéu tha vi 1a hdi quy trong quan cho thay ty 1& Ca(II)
giai phong va kim loai hap phu Cd(II) gan nhu 1a 1:1 d6i véi AAC. Cac nghién ciru cia Damrongsiri
(2017) [ 18], Martemianov va cs. (2017) [19], Zou va cs. [20] cho thay rang hip phu hoa hoc bang trao
d6i ion (gitra Ca(II) va Cd(II)) trén bé mit chit hap phu ngam nudc 14 co ché hap phu chu dao ciia hip
phu KLN d6i voi cac vit liéu silicat canxi nhu AAC. Qué trinh nay dugc mo ta bai cac phwong trinh
(7) va (8). N6, dugc xac nhan boi su gia ting cua ndng do Ca®* trong dung dich sau phan tng.

- Phén ting trao ddi trén bé mat chét hap phu:

(X, Si-0),” Ca** + Cd** — (X, Si—-0)>~ Cd** + Ca** (7)

(X, Si-0)*~ Ca** + 2Cd(OH)" — 2(X, Si-0)” Cd(OH)" + Ca** (®)

trong d6 X = Al, Fe, K, va Mg.

Cac trang thai ton tai cuia kim loai nang trong nudc phy thudc nhiéu vao pH cuia dung dich, theo
tai liéu cac biéu @6 Eh-pH cua Takeno, nghién ciru ciia Dong va cs. (2010), Cd (II) ¢6 kha ning két
ta dudi dang hydroxit kim loai khi pH dung dich & trang thai kiém [21, 22]. Két qua khao sat pH cua
dung dich sau hap phu theo thoi gian phan ing dugc mo ta tai Bang 3. C6 thé thay theo thoi gian thi
nghiém, dung dich sau cén bang déu c6 pH ting 1én so v6i ban dau. Hiéu qua loai bo Cd theo thoi
gian ciing gia tang tir 21% 1én 99% khi pH tang tir 6,08 1én 7,63. Diéu nay cho thay su két tiia bé mat
ciia KLN d3 gop phan vao viéc loai bo KLN trong nudc cung véi su trao doi ion

- Sur tao két tia cua ion kim loai trong méi truong kiém:

Cd>* + 20H- — Cd(OH), )

Qua trinh h:?ip phy, loai bd KLN con duoc hd tro nhd tuwong tac cua luc hut tinh dién gitia cac ion
trai dau. Theo nghién ciru ciia Kumara [4], trong mi trudng trung tinh va méi trudng kiém (pH tir
7-10) dién thé ¢ cua bé tong AAC trong khoang tir —6,6 dén —11 mV, nhu vay trong diéu kién thi
nghiém AAC mang dién tich m (=), chinh vi thé da co sy twong tac hit, dinh két cac ion dwong 1a
Cd(II) thong qua qué trinh hip phu vat 1y.
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Bang 3. Hiéu sut xtr Iy va pH cua dung dich Cd theo thoi gian phan Gng

Cd
Thoi gian E % pH
(phit)
AAC 3-5 mm AAC 5-10 mm AAC 3-5 mm AAC 5-10 mm

0 0 6,08 6,08

30 30,98 21,07 6,51 6,55

60 53,18 25,06 6,56 6,50

120 65,03 51,87 6,62 6,51

240 75,10 66,06 6,50 6,45

480 97,27 83,81 7,29 7,24

960 99,48 89,52 7,50 7,35

1440 99,49 99,10 7,45 7,63

Mit khac, 6 ndng d6 KLN ban diu rit cao (thong thudng, C; > 2000 mg/L), phan tng trudc do s&
khong thé thuc hién dugc. Luc nay, su hdp phu chuyén sang dang hip phu da 16p & C; > 2000 mg/L
cao hon. Véi sy gia ting nong do Ci va sy hap phu kim loai, pH sau khi hip phu gidm lién tuc. Diéu
nay c6 thé dugc gay ra boi sy deprotonation tir bé mit silicat canxi, 1a két qua ctia sy hinh thanh phirc
chat trén bé mat theo phuong trinh (10) [4, 20]. Ngoai ra, sy phan tin OH ™~ do két tia bé mit c6 thé
g6p phan lam tang do hap phu va giam pH sau khi hdp phu [4, 16]. O ndng do thi nghiém 5000 mg/L,
két qua do dac pH cua dung dich Cd sau hip phu 14 6,63-6,69 (< 7) da cing cb cac nhan dinh trén.

- Sy tao phirc chét trén vat liéu:

(X,Si-0)" H' + Cd** — (X, Si—-0),” Cd** + 2H* (10)
Bang 4. Téng hop mét s6 nghién ctru vé xir Iy Cd bang CTRXD
. Péi  Kichecd VL  Til¢ R:L
Vit liéu fong (mm) (2/L) C;(mg/L) QO (mg/g) TLTK
D4 ong Cd <2,00 60 0-20 0,12-0,21 [23]
ALC/AAC Cd <0,15 10 1,0-35 2,07 [3]
<0,105 100 243
ALC/ AAC Cd 0,105-2 100 0-5000 23,5 [4]
24,76 100 242
Botdacamthach  Cd  0,025-0,063 2 20-60 26,99 [24]
A . 1-3 20 0-500 6,64
Bé tong thai Cd 35 20 6.35 [15]
Gach dic Cd 0,105-2 100 0-2000 32 [14]
3-5 100 9,21 Nghién
AAC Cd 5-10 100 0-5500 8,26 clru ndy
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Bang 4 téng hop va so sanh dung lugong hép phu cuc dai cua mot s6 loai vat liéu tir chat thai ran
xdy dung (CTRXD). Két qua cho thiy bé tong AAC c6 dung lugng hap phu Cd rét tét cao hon cac
loai CTRXD khac nhu d4 ong, gach dic, bé tong thai diéu nay duoc giai thich 1a do dic tinh cua vat
liéu AAC c6 su khéc biét 16n so véi cac vat lidu con lai. Thi nhit, AAC c6 thanh ph::in CaO cao hon
rat nhiéu so v6i da ong va gach dic, chinh thanh phan nay tao ra méi trudng kiém, OH ™~ va ion Ca(II)
san sang tham gia vao cac phan (mg trao ddi ion, tao két tiia va tao phirc két tua 1am gia ting qua trinh
héap phu Cd(II). Thtt hai, AAC 14 vat lidu c6 d6 rdng xdp rat 16n, d6 rdng xbp tong 1én toi gan 80%
[2] va dién tich b& mat BET 16n ( 23,6 > 15,9 m?/g cao hon so véi vt liéu gach dic) cac diéu nay 1am
tang tinh hap phu ciia AAC. AAC c6 dung lugng hép phu thap hon bot ¢a cam thach 1a do bot da cim
thach ciing c6 thanh phan CaO rit cao va kich thudc hat sir dung trong thi nghiém nhé hon. Véi cac
két qua thu duoc cho théy tiém nang st dung bé tong AAC nhu la mot chét hép phu hiéu qua, san c6
va chi phi thap dé loai bo Cd trong nudc thai.

4. Két luin

Céc két qua thi nghiém cho thiy bé tong thai AAC 1a chat hap phu Cd(II) trong nuéc thai hiéu qua
v6i dung lwong hip phu Cd(II) dat tir 8,2-9,2 mg/g. Khao sat 2 kich ¢& 3-5 mm va 5-10 mm cho thiy
cac hat AAC c6 kich thuée nho hon cho dung lugng hép phu cao hon khoang 10%, nguyén nhan la
do cting mot khéi luong, cac hat AAC 3—5 mm c6 dién tich bé mit 16n hon hat AAC 5-10 mm.

Hién nay, bé tong AAC dang ngay cang phd bién va thong dung trong nganh xiy dyng, chinh vi
thé 1am phat sinh lugng chit thai AAC ra méi truong s& ngay cang gia ting. Viéc st dung bé tong thai
AAC @é xtr Iy kim loai ning nhu Cd trong nude thai s& gitip giam dang ké chi phi xir Iy nude thai,
tang ty 1& tai st dung CTRXD, giam phét thai va bao vé mdi truong tir d6 thuc day 1én kinh té tuan
hoan.

Lo1i cam on

Nhém tac gia tran trong cam on Du an SATREPS (No. JPMJSA1701) (CTTD 2018) di hd trg
thuc hién nghién ctru nay.
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