PHUONG PHAP VA KET QUA XAC PINH CAC THONG SO DICH
CHUYEN CUA MOT SO KIM LOAI NANG TRONG POI KHONG BAO
HOA NUGC

Ngwoi trinh bay: TS. Dwong Thi Thanh Thuy
1. SU CAN THIET, MUC PICH, POI TUQNG NGHIEN CUU VA KY THUAT
SU DUNG
Sy can thiét: Hai hé sé R va D 1a cac tham s6 thanh phan caa mé hinh dién ta
dong hoc qua trinh van chuyén (transport) vat chit tan trong dong nudc tham tir ngudn
phéat qua ting khong bao hoa nudc xuéng tang bio hoa va di vao ngudn nudc sach khai
thac va cap cho tiéu ding.

R aCc D a*c 9 ac
at  ax? ax
Muc dich ctia nghién ctru nay 1a xac dinh hé s6 tré (R) va hé s khuéch tan thay
dong luc (D) cia mot so ion kim loai nang trong déi khong bio hoa nude bang phuong
phap thuc nghiém.

Déi tugng ctia nghién ciru ny 13 bon ion kim loai ning 1a Ni%*, Zn%*, Cd?*, Pb?*
va mau dét cat (Binh Thuan) va dat sét (Man Xa va Chau Khé, Bic Ninh).

Céc k¥ thuét str dung trong nghién ciru ndy bao gém:
+ Xéc dinh hé s R bang phuong phéap hap phu can bang;

+ Xéc dinh dong thoi hé s R va D bang phuong phap Genuchten sir dung cot
tham.

2. XAC PINH HE SO TRE (R) BANG PHUONG PHAP HAP PHU CAN BANG

ASTM - D4646-16. (2016). Standard Test Method for 24-h Batch-Type
Measurement of Contaminant Sorption by Soils and Sediments, ASTM
International, West Conshohocken, PA, 2016, www.astm.org

v' 100 ml dung dich 0.1 M CaCl2 chtra bon ion: Ni, Zn, Cd, Pb, nong do 45
ppm,

v’ 3 g dat (cat/sét);

v' Khuay & nhiét 46 phong;

v Theo thoi gian (15, 30, 45, 60, 120 va 240 phuat) 1y 2 ml dung dich mAu,
ly tam tach 1ay phan dung dich va xac dinh ndng d6 cac ion con lai trong



dung dich (chua bi hap phy) bang KT ICP MS dé tim thoi gian hap phu

dat can bang.

v' Ham luong kim loai d3 hap phu trén cac hat dat (qt) theo thoi gian (t)

duogc tinh theo cong thuc:

_ (Co—Cp)x100

t

* Kbt qua
+ Dét Min Xd

, mg/g

Sau 60 phut hap phu dat can bang. Két qua chi tiét nhu sau:

+ Pt Man X4, 16p: 0-15 cm
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+ Pdt Chdu Khé: Hap phu trén dat Chau Khé dién ra nhanh hon: Can
bang dat sau 30 min
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Hé s6 R duogc xac dinh bang biéu thirc:
R =1+ pB.k/6, néu hip phu la tuyén tinh

Trong d6 pB 14 ty trong khdi (g/cm?3), k 12 hé s6 hap phu tuyén tinh (g =
k.Co) va 6 1a d6 x6p (porosity) cua dat.

Ty trong khdi (pe), ty trong hat dat (pp) va do xdp (6) cua miu dat duge xéac
dinh theo TCVN 11399: 2016: Chdt lwong dat-Phirong phép xdc dinh khoi lwong riéng
va do xop

.. . _ Mpg
Ty trong khoi cuia mau dat. Pp = Vo

Trong do:
+ pg (g/cm?) 14 ty trong khéi cua dat;

+ Mpx (g) 12 khéi lwong mau dat (g) da say kho (40 oC) dén khdi luong
khong ddi, sang bo san va ré-14 cay;

+V (cmd) 1a thé tich mau dét (vong kim loai chuan DxH: 50x50 (mm).

Ty trong hat ciia mdu dit:



Pp

Mmpk
(100 — my)

Trong d6 pp (g/cmd) 1a ty trong hat dat (dat khong con chira cac loai khi);

Mpx (g) 14 khdi lugng mau dat kho kiét; 100 1a dung tich cta binh dinh mirc
(100mL) st dung trong thi nghiém va my (g) 1a khdi luong nuéc cho vao miu
dat thir nghiém va dun soi dé dudi hét khi trong dat. O diéu kién nhiét do phong
ty trong ctia nude 1a 1 g/em?, do vy my ciing 1a thé tich nude sau khi di thay thé

khi trong cac 16 rong dat.

Do x6p cua dat dugc tinh theo cong thuc:

PB

6=1- —

Pp

X4, Chau Khé dao dong tir 5,8 dén 9.3 xac dinh bang pp hap phu can bang.

H¢ s6 R ctia bon ion kim loai ndng Ni, Zn, Cd va Pb trén nén dat sét Man

2,500
2,000 o
g. = 1.55x C, - 0.0086 ®
2 _
o 1,500 R? = 0.9998 :
~ .
[eT0]
E- . ® ge vs. CO, Ni
& 1,000 = B
’ ® gevs. CO, Zn
500 pat ge vs. CO, Cd
@ ge vs. Co, Pb
O 1 1 1 1 { | |
0 10 20 30 40 50 60 70
COI mg/L
. Pia .
Kim N Lop dat, ri, ra,
loai dzanhA om glem3 glem? Oe.1 Qe.2 o k R
mau dat
Min X4 | 0-15 1,6 0,13 0,37 | 155 | 6,70
Ni Man Xa 15-30 1,8 0,13 0,30 9,30
Chau 4 15 15 0.7 0.40 5.81
Khé




] Pia £
Kim : Lép dat, r, r2,
loai | 32" cm glem® | gleme | Gt | Ge2 4 R
mau dat
Chau 15-30 16 065 | 032 775
Khé
MinX4a | 0-15 16 013 0,37 6.70
Min X4 | 15-30 1,8 0,13 | 0,30 5,75
Zn A
Chau | 15 15 0.7 0,40 5,81
Khé
Chau ¢ 49 16 065 | 032 7.75
Khé
Min X4 | 0-15 16 013 0,37 6,40
Min X4 | 15-30 18 013 | 0,30 8.86
cd ;
Chau 0-15 15 07 0.40 581
Khé
Chau | ¢ 49 16 065 | 032 775
Khé
Min X4 0-15 1,6 0,13 0,37 6.70
Min X4 | 15-30 18 013 | 0,30 9.30
Ph A
Chau | 415 15 0.7 0,40 5,81
Khé
Chau ¢ 49 16 065 | 032 775
Khé

3. XAC PINH PONG THOI R VA D BANG PHUONG PHAP VAN
GENUCHTEN

3.1. Pit sét Bic Ninh: dwoc lidy nguyén khéi FxH = 50 x 800 (mm) vao cdc éng
nhwa trong suét
* Heé thiét bi thi nghiém
Cot thaim duoc ghép ndi véi céc thiét bi phu trg 1a may bom nhu dong cép

dung dich chura cac ion tir thung chira vao dau cot thim, budng chan khong hd
trg dong chay, coc thu dung dich thoat tir cot tham

v Dung dich nap: CaCl2 0,1M + 45 ppm Ni, Zn, Cd va Pb
v" Nap béng bom nhu dong: tdc d6 0.198 cm/min theo tiét dién cot
v’ Cot dat: 50, H800



v' Xéc dinh duong cong thoat cac ion: thu mau theo thoi gian, phan tich x4c
dinh ndng d6 cac ion bang ICP MS

h*a dung



* Két qua:

¢, =C/C, T=9.t/H
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Cac diém thuc nghiém thé hién Puong cong thoat néng do cac ion kim loai la

dd thi biéu dién su phu thudc gitra néng do tuong ddi cua ion kim loai trong dung dich

thoat (ce = C/Co) va phan thé tich rdng cua cot thAim (T= v.t/H vdi v 1a téc d6 dich

chuyén cua dung dich theo cot tham (cm/min), t 13 thoi gian (min) va H 1a chiéu cao

(cm) cot thim). Mdi tuong quan niy dugc 1am khdp véi mé hinh do van Genuchten
(Genuchten, 1981) xéc lap:

,BR

6C1 1 9%¢, 0C, .

— ——2 VA
Pe 0x2 ox

+(1-pRE =

aC,
(1- ﬁ)Rﬁ = w(C; — Cy)

Nong do twong d6i (ce= C/Co) trén dudng thoat nong do c6 dang:
T

- G(T)exp(—ﬁ—£>+ —fG(T)H(T 7) dr

0
Véi:

ﬂ — Om+fpk,
0+pk ’

w = r = aL/(0y,9m)

() $L(E)

H(T, t) = exp(—a —b) | 3 +2b(1—,8)

]



wT

“7 BR
b= (T —1)
(1-PB)R
& = 2(a.b)'/?

c _1 ¢ Pe 120 pp 1 p ¢ Pe 1/2(pp
(D) = 5 erfelGp) A(BR = D] + Fexp(Pe) exfe [(zp) i8R = 7)]

*Két qua
Str dung chwong trinh Computer code: STANMOD dé 1am khép cac diém

thuc nghiém véi 10i giai cia mod hinh Genuchten trong diéu kién dich chuyén khong

can bang; Tir d6 dong thoi tim dugc gia tri hai dai lwong R va D!
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c, vs. T (clayey soil column, Cd)
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¢, vs. T (clayey soil column, Pb)

0.00 - - )
oLo 050 100 150 200 250  3.00 350
e cevs. T (clayey soil tolumn, Pb) —Fitted

Két qua xac dinh Hé s6 phan tan thay dong luc

lon R Pe J,cm/min | H, cm | J.L, cm?/min 2;%';452 D, m?/day
Ni | 2.86 | 4.07 0.194 8 1.553 0.382 0.23.107?
Zn | 320 | 311 0.194 8 1.553 0.499 0.30.102
Cd | 527 | 154 0.194 8 1.553 1.009 0.61.107?
Pb [55.00 0.26 0.194 8 1.553 5.974 3.58.107?

3.2. it cit Binh Thudn: Nhoi cdt khé vao cot thim
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R : : J.L, D=J.L/Pe, D,
lon (eq) R fit Pe J, cm/min | H, cm cm2/min cm2/min m?/day
Ni | 2.8 1.2 49.0 0.654 35 22.89 0.46714 | 0.28.10%
Zn | 56 | 118 56.0 0.654 35 22.89 0.40875 |0,25.10-2
Cd 65| 279 52.5 0.654 35 22.89 0.43597 | 0.26.10%

4. KET LUAN

- Hé s6 R xé4c dinh bing PP can bing hip phu c6 gia tri cao hon so v6i PP
khong can bang (van Genuchten!); Dic biét gia tri R cta Pb trong thi nghiém hap phu
can bang cao mot cach dic biét, dén 55 d6i voi dat sét!

- Gia tri D ctia Ni, Zn, Cd va Pb trong dat sét (Tir Son) c6 khac nhau, nhung
trong dat cat (Binh Thuén) gia tri D hiu nhu nhu nhau d6i véi Ni, Zn va Cd.

- Gia tri D cta Pb 1a cao hon so v&1 D cia Ni, Zn va Cd trong c4 hai loai dat.

Nguyén nhan?
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