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TOM TAT

Su hién dién cua ion H*, PO,* va cac nhdm chirc hitu co trong dung dich déu; anh huong dén
dang ton tai va tinh linh dong cua Cu?*, gy rui ro dén strc san xuét va moi truong song. Nghién clru
danh gia anh huong cua nong d6 axit citric, humic, EDTA va ion PQ43' dén tinh linh dong cua le+
trong dat xam feralit nham cung cap co s khoa hoc trong quan 1y dat 6 nhiem Cu. Két qua cho thay
tinh linh dong cua Cu® trong dat tang khi bo sung thém axit citric va EDTA, nguoc lai, giam khi
tang ham luong axit humic va PO,%. O ndng d6 2-12 mM citric thi ham lwong Cu®* ting manh tir
2,6+0,3 dén 9,8+1,6 ppm, con khi thém 0,25-3 mM EDTA thi kha nang linh dong cua Cu** tang tir
56,75+1,62 dén 136,50+2,76 ppm. B6 sung axit humic 5, 10, 15 va 20 (mg/1) thi ham luong cu®
giam déan so v&i doi ching lan luot 1a 6,81; 17,02; 51,06 va 75,32 (%). Hi€u suat hap phu Cu®* & cac
cong thire b sung PO,> déu trén 99%.

Tir khéa: Axit hitu co, 1an, Cu tong sd, Cu linh dong.
1. GIOI THIEU

Cu la nguyén t0 vi luong thiét yéu ddi voi nhu clu sinh héa cua thuc vat va khong thé thiéu
dugc trong cac qua trinh sinh 1y sinh hoa cua cdy (Adress va cs, 2015; Inmaculada va cs, 2005).
Tuy nhién, 6 nhiém Cu trong dat nong nghiép Viét Nam ngay cang gia tang, tinh trang tich lay Cu
trong dét trong cam & Cao Phong, Hoa Binh, trong d6 ham lugng Cu tong sd & d6 sau 0-100 cm thi
dao dong tir 133+3,3 dén 194,49+66,2 ppm (Tran Thi Tuyét Thu va cs, 2018).

) Doc hoc cua Cu phu thudc vao dang tdn tai yé ham 1uqng linh ’d(f)ng ctia Cu trong mdi loai
dat. Trong (‘I(’),’Cu2+ linh dong tang khi dung dich dat c6 nhiéu géc muoi tan, ion H* va cac axit hitu
co phan tr thap, va giam khi hinh thanh cac lién két bén vdi chat hitu co cao phan tr nhu axit
humic, fulvic, oxit/hydroxit Fe/Al/Mn, cac khoang sét va PO4> (Pérez-Esteban va cs, 2013, Baldia
va cs, 2018; Hermandez-Allica va cs, 2007). Nghién ctru nay duge thyc hién nham gop phan dua ra
mot sO giai phdp quan ly cac vung dat bi 6 nhiem dong.

2. PHUONG PHAP NGHIEN CUU

2.1. P6i twong va pham vi nghién ciru

Pit sir dung trong nghién ctru nay 1a dat xam feralit phat trién trén nén da me 12 magma bazo
giau Cu tai huyén Cao Phong, tinh Hoa Binh. Pat dugc lay 0 do sdu 0-40 cm bang cach dao phiu
dién tai vuon trong giéng cam Xa Poai lin 17 nam, chu ky trong cam thtr nhat. Xt 1y, bao quan va
phan tich cac chi tiéu Iy hoa cua dat theo dang quy trinh chuan trong phong thi nghiém. Thoi gian
lay mau va thyuc hién nghién ctru tir thang 3/2017 dén thang 12/2018.

2.2. Phuong phz’lp nghién ciru

Ham luong Cu tong s6 (Cugs) duge xac dinh bang phuong phap phan tich tia X trén may gia
téc 5 SDH-2pellectron; Ham lugng Cu linh dong duoc chiét bang hdn hop dung dich CH3COONH,4
va EDTA 0,5 N (pH=4,65); Dang Fe, Al tuy do va v6 dinh hinh dugc chiét bang dung dich muoi
Oxalat 0,2M (pH=3). Dich loc chira Cu, Fe, Al va Cu tir cac mau dat thi nghiém duoc xac dinh bang
may ICP-OES (PE 7300 V-ICP PerkinElmer). Két qua nghién ctru tinh chat dat trudce thi nghiém
duoc trinh bay tai bang 1.
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Bang 1. Tinh chat ly hoa cua dat bd tri thi nghiém

(%) cap hat y y OM Clss Cug Alox Feox
sét | Limon | cat | D he | PR (o) (ppm)
55,3 26,8 17,9 6,6 57 4,31 1949 15,77 1569,5 | 5196,2

2.2.1. Xdc dinh dnh hwéng cia axit humic dén tinh linh déng ciia Cu trong dat

Thi nghiém khéo sat anh hudng ctia axit humic dén tinh linh dong ctia Cu véi cac dai nong do
0, 5, 10, 15 va 20 (ppm) duoc dua vao dat duy tri véi ti 16 dit:dung dich 1a 1:25 (g/ml) (Giingdr va
Bekbolet, 2010).

2.2.2 Xdc dinh dnh hwéng cia axit citric dén tinh linh dgng ciia Cu trong dat

Thi nghiém khao sat anh hudng ciia axit citric dén tinh linh dong ctia Cu véi cac dai nong do
0,2,4,6,8, 10 va 12 (mM) dugc pha trong moéi truong KNO3 0,01 M. Tién hanh can 1,25¢g dét cho
vao binh thuy tinh 500ml sau d6 bd sung 250ml dung dich axit citric véi cac ndong do khac nhau
(Pérez-Esteban va cs, 2018).

2.2.3 Xdc dinh dnh hwong ciia EDTA dén tinh linh déng ciia Cu trong dit

Thi nghiém khao sat dnh huéng cua EDTA dén tinh linh dong ctia Cu voi céc dai nong do 0;
0,25; 0,5; 1; 2; 3; 4 va 5 (mM EDTA). Ti 1¢ dat:dung dich 1a 1:25 (g/ml), lac 70 vong/phtt trong
24h. Sau do, thu dich loc di xac dinh ham lugong Cu.

2.2.4. Xdc dinh dnh hwéng cia PO,> dén tinh linh déng ciia Cu trong dit

~ Thi nghi¢m nghién ctru anh huéng cia PO,> dén tinh linh dong cia Cu duoc tién hanh trén

nén dat duoc b6 sung dung dich muoi dong axetat voi lugng cu® tuong tng 0, 100, 200, 300 ppm
duoc lac tai nhiét do phong ¢ toc do 70 vong/phut lién tuc trong 24h dé kha nang hap phuy Cu?* cua
dat den trang thai bdo hoa, ty I¢ dat : dung dich la 1 : 25 (g/ml) (Baldia va cs, 2018). Sau 24h, 5ml
dung dich chta PO,> dugc bd sung véi lwong tuong wng tir 0, 50, 100 mgP/kg va tiép tuc duoc lic
¢ toc do 70 vong/phat lién tuc trong 24h.

Tét ca céc thi nghiém va két qua nghién ctru duge thuc hién tai phong thi nghiém cta B mén
Tai nguyén va Mo truong dat, Khoa Mai truong, Truong Dai hoc Khoa hoc Ty nhién, PHQG Ha
Noi. SO liéu nghién ciru trong m01 thi nghiém 14 két qua trung binh ctia 3 1an lap lai sau d6 dugc xur
1y théng ké, mo ta bang phan mém may tinh Excel 2016.
3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia axit citric dén tinh linh dong ciia Cu trong dét trong cam Cao Phong
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Hinh 1. Két qud danh hwéng ciia axit citric dén

: Hinh 2. Két qud danh hieong ciia axit humic dén
su linh dong cua Cu trong dat.

s linh dong cia Cu trong dat.

Két qua nghién ctru anh hudng cia axit citric dén tinh linh dong ctia Cu trong dét cho thiy
ham lugng Culd trong dat tang ty 1 thuan voi ndng do axit citric dugc bd sung vao dung dich (Hinh
1). Tai ndng d6 axit citric duge bd sung trong khoang tir 0-1 mM thi ham lwong Culd khong c6 su
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dao dong rd rét. Ham lwong Cu2+ ting manh tir 2,6+0,3 dén 6,8+1,63 ppm khi bo sung tir 2 dén 4
mM citric; con trong khoang 4-12 mM axit citric thi tang cham tir 6,8+1,63 dén 9,8 £1,6 ppm. pH
ctia dit nghién ctru c6 xu hudng giam dan khi ting ndng dd axit citric bd sung, trong d6 ¢ nong do
6, 8, 10 (mM) axit citric, pH 1an luot 13 6,75; 6,65 va 5,93. Nguyén nhan khi bd sung axit citric vao
dét, qua trinh hinh thanh cac phirc chelat Cu linh dong da day H+ tir nhém chirc -COOH lam ting
ndéng d6 [H+] tu do co thé hap phu trao ddi trén bé mit keo dét, két qua 1a ddy Cu2+ ra ngoai dung
dich dat, 1am tang luong Culd (Pérez-Esteban va cs, 2018).

3.2. Anh huéng ciia axit humic dén tinh linh dong ciia Cu trong dit trong Cam Cao Phong

C6 thé thay rang, nguoc lai voi axit citric, khi ting luong axit humic dua vao thi ham luong
Cu linh dong (Cui) giam dan. Két qua nghién ctu cho thdy ham luong Cu linh dong trong dat thi
nghiém giam dan tir mau déi ching khdng bd sung axit humic dén mau c6 b sung nong do axit
humic cao nhat 20 mg/L, giam tir 2,35+0,35 ppm xudng 0,58+0,24 ppm, pH cua dat khong co su
bién dong nhiéu, trong khoang 6,22-6,9.

Két qua nghién cau & cac ndng do axit humic b sung 5, 10, 15 va 20 (mg/l) cho thiy c6 su
giam dan lugng Cuyg lan luot 12 6,81; 17,02; 51,06 va 75,32 (%) so voi dbi chitng. Nguyén nhan do
axit humic c6 cau tric hoa hoc phirc tap va c6 cac gbc tu do khac nhau vi vay ching c6 thé lién két
véi cac cation kim loai théng qua vi tri cua cac nhdm chie, cau ndi hidro, luc Van der van, hoic cac
lien két noi phuc. Theo Yate va Wandruszka Von (1999), axit humic cé i luc I6n nhat déi véi Cu®*
va Pb®* trong cac dét 6 nhidm.

3.3. Anh huéng ciia EDTA dén tinh linh dong ciia Cu trong dat trong Cam Cao Phong

Két qua chi ra ham luong Cuyg ting ty 1é thuan véi nong do EDTA bé sung vao dat (Hinh 3),
cu thé tai nong d6 0,25 mM EDTA, 13 56,75+1,62 ppm, tai 2 mM EDTA, 1én dén 121,75+2,46 ppm,
va & ndng d6 5 mM EDTA 1a 134,25 ppm. Diéu ndy chang to, khi bd sung luong EDTA thich hop
s& lam tang 4i luc phéa v& lién két cua cac dang Cu trong dat va chuyén vao dung dich dat.

Khi bd sung EDTA tir 1-3 mM cho ham luong Cu linh dong ting gip 2 1an so véi khi bo sung
0,5 mM. Tuong tu Vi nghién ciu caa Hernandez-Allica va cs (2007), khi ting lwgng EDTA bé
sung vao dat, mot s6 KLN nhu Pb, Cd va Zn c6 xu hudng lién két véi EDTA hinh thanh phuc
EDTA-kim loa, it gdy doc ddi vai cly trong hon so vai ton tai ¢ dang ty do. Nhu vay, trong truong
hop cac vang dat ndng nghiép da bi 6 nhiém Cu néu can phai sir dung thuc vat dé xu ly 6 nhiém thi
c6 thé tng dung viéc bé sung EDTA 1-3 mM dé tang kha nang hut thu Cu vao thuc vat va khdng
anh huong dén sy phat trién cua thyc vat, lam ting hiéu qua xi ly 6 nhiém.

3.4. Anh hwéng ciia ion PO,> dén tinh linh dong ciia Cu trong dit

Théng qua cac co ché nhu hap phu trao doi ion, hip phu trén bé mit keo dat ion phét phét
(PO4*) & trong dit cd thé lién két véi Cu tao thanh cac dang cb dinh bén viing lam giam tinh linh
dong cua Cu trong dat (Baldia va sc, 2018) Vi vay, giai phap su dung cac hop chit chaa PO,> da
lam ting hiéu qua trong viéc ¢b dinh Cu* trong dat bi 6 nhidm Ia can thiét.

Sau 48 gio thi nghiém, hiéu suat hap phu Cu®* khi c6 mat ion PO,> & cac cong thic bd sung
100, 200, 300 ppm Cu?* déu 16n hon 99%, 16n nhat khi khong cé su bd sung thém PO,* va c6 xu
huéng giam khi ham lwong PO, bd sung ting (Bang 2). Diéu nay c6 thé lién quan dén nén dét
nghién ciru c6 ham lugng sét cao, chiém 55,3% va ty 1¢é Fe/Al ¢ dang v6 dinh hinh cao (Bang 1) 1a
nguyén nhan gay tang sw hdp phu va giir lai Cu®* trén bé mat keo dat.

Bang 2. Hiéu suat hap phu Cu?* khi c6 mat PO,>

B6 sung Cu®* Hoe | Hsop | Hiop
(ppm) (%)

100 98,80 99,28 99.10

200 99,39 99,36 99,39

300 99,36 99,35 99,13
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EDTA [rml) Ly C'u o vy g

Hinh 3. Két qud dnh huong cia EDTA dén sy Hinh 4. Két qua anh hwong cua PO, dén tinh
linh dong cua Cu trong dat. linh dong cua Cu trong dat.

Tuy nhién, anh huéng caa ion PO,> dén tinh linh dong cua Cu trong dit dugc trinh bay trong
hinh 4 khong thay rd vé sy hién dién cia phét pho dén tinh linh dong cua ham lwong Cu?* dwoc bd
sung vao dat thi nghiém. Su hién dién ciia ham luong Cu linh dong gitra cac cong thic thi nghiém
c6 su khac biét rat rd so véi doi chiang va khong c6 quan hé rd vé két qua giam ham luong Cu linh
dong véi su gia ting ham lwong ion PO,> ma nguoc lai khi ting ham lwogng P 1&n 100 ppm thi ham
luong Cu linh dong ciing tang, cao nhat & ham luong Cu bd sung 300 ppm (Hinh 4). Nguyén nhan
c6 thé lién quan dén sy hi¢n di¢n cua K* va H” (trong dung d1ch mudi KH,POy) thuc hién phan ing
hap phu trao doi trén bé mat keo dat, két qua 1a day luong Cu?* hap phu tam thoi trén bé mat keo dét
ra ngoai dung dich & thoi diém 24 gio thi nghiém tiép theo.

4. KET LUAN

Trong d4t tréng cam ¢ Cao Phong, Hoa Binh ¢6 ham luong Cu tong s 1 194,9 ppm, khi tang
luong bo sung 0-12 mM axit citric va 0-5 mM EDTA di lam ting tinh linh dong cua Cu trong dat,
nguoc lai tinh linh dong cua Cu giam khi bd sung thém 0-20 mg/L axit humic va khdng thé hién ro
khi c6 su hién dién cuaa ion PO,*véi ham lwong b sung 13 50 va 100 ppm P. Dua trén két qua nghién
ctu ¢ thé dua ra cac giai phap hop ly trong quan 1y cac ving dat néng nghiép bi 6 nhiém Cu ciing
nhu xem xét dén nhimg tac dong cua qua trinh sir dung phan bon hitu co, v6 co dén tinh linh dong cua
Cu trong dat, gop phan VaO giam thiéu rai ro dén sic khoe cia hé sinh thai dat va méi truong dat noi
chung. Trong trudng hop can sir dung thuc vat dé xa 1y dat 6 nhiém Cu thi c6 thé bd sung EDTA véi
ham lugng 1- 3 mM.
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THE EFFECT OF SOME ORGANIC ACIDS AND ION PO, ON THE
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ABSTRACT

The presence of inorganic ions (H*, PO,*) and organic functional groups affect the
persistence and mobility of Cu in soil, leading to risks to soil ecosystems and healthy consumers.
This study assessed the effect of the levels of PO,* and some organic acids, including citric acid,
humic acid, EDTA on the mobility of Cu in experimental soil to provide an important scientific
basis to control Cu contaminated soils. The results showed that the mobility of Cu in soil increased
with the addition of citric and EDTA acids, in contrast, decreased when the content of humic and
PO,% increased. At a concentration of 2-12 mM citric acid, Cu content increased significantly from
2.6+£0.3 ppm to 9.8+1.6 ppm, adding EDTA from 0.25 to 3 mM increasing Cu,s content from
56.75£1.62 ppm to 136.50+£2.76 ppm. At the concentration of additional humic acid 5, 10, 15 and
20 (mg/l), there was a gradual decrease of Cu,q content compared with the control, 6.81, 17.02,
51.06 and 75.32%, respectively. Cu adsorption efficiency of all formulations with PO,>
supplementation were greater than 99%.

Keywords: Organic acid, phosphate, total Cu, avaiability Cu.
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