Tap chi KHOA HOC BHSP TP HCM Tran Thién Thanh va tgk

XAC PINH HAM LUQNG CUA KALLI
TRONG MQT SO MAU MUOI KALI
CO TREN THI TRUONG O VIET NAM

TRAN THIEN THANH', HOANG BUC TAM”, HA XUAN CUONG™
TOM TAT

Trong bai bdo nay, ching t6i xdc dinh ham lwong ciia kali trong mot s6 mau mudi cé
trén thi trieong Viét Nam bao gom KCI, K>;S04, KHyPO4, KNOs. Phan thuc nghiém dwoc
chang t6i thuwc hién trén hai hé phé ké gamma phéng thdp ¢ hai phong thi nghiém cia
Truong Pai hoc Su pham TP Hé Chi Minh va Truong Dai hoc Khoa hoc Tw nhién. Két
qud tinh todn ham lwong theo hai phwong phdp (twong doi va tuyét doi) va trén hai hé do
1a kh& phl hep (sai biét trong khodng tir 2,55% - 5,98%. Két qud nay lam co sé cho viéc
danh gid ham lwong mudi kali trong cdc san pham mudi kali c6 trén thi truong ciing nhuw
trong cac logi phdn bon dang duwoc sir dung hién nay tai Viét Nam.

Tir khéa: kali, ham lugng, mubi kali.

ABSTRACT
Determining the content of potassium in some salt samples
on the Vietnam market, namely

This paper is about the determination of the content of potassium in some salt
samples in the Vietnam market, including: KCI, K;SO4, KH;PO4, KNO3;. We conduct the
measurements using both of HPGe at Nuclear Physics Laboratory — Ho Chi Minh City
University of Pedagogy and HPGe detectors at Nuclear Physics Laboratory — Ho Chi
Minh City University of Sciences. The results from two above methods (relative and
absolute methods) and on both of HPGe detectors are rather corresponding (the difference
is about 2.55% - 5.98%). These results are the basis to determine the potassium content
not only in potassium salt products on the market but also in the fertilizers being used in
Vietnam now.

Keywords: potassium, content, potassium salt.

1.  Giéi thi¢u

Kali 1a mot trong 17 nguyén tb can
thiét cho sy sinh truong va tai san xuét
cua cdy trong. N6 gilip cay trong ting

" ThS, Khoa Vat li Trwong Pai hoc KHTN
Pai hoc Quéc gia TP HCM

" ThS, Khoa Vat li

Trwdng Dai hoc Sw pham TP HCM

" CN, Khoa Vat Ii Trudng Bai hoc KHTN
Pai hoc Quéc gia TP HCM

kha nang Chéng chiu sau bénh, han han
va nhing diéu kién khong thuan loi tir
bén ngoai. Trén thi truong, kali thuong
dugc tim thdy trong cic loai mudi kali
nhan tao, cac loai phan bon hoda hoc,
nude uéng déng chai, rau qua, ...

Kali ¢c6 ba dong vi *K, “K va
“K, trong d6 chi c6 “K la cé tinh
phéng xa. Ti s6 dong vi (hay con goi 1a
d6 phd cap) cua °K/K 1a 0,0117% [2,
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3]. Do d9, viéc xac dinh dugc ham lugng
cia “K s& giup chiing ta xac dinh dugc
ham lugng cta kali trong mau. Trong bai
bao nay, ching tdi s& sir dung hé phd ké
gamma phong thap tai phong thi nghiém
vat Ii hat nhan — Pai hoc Su pham TP Hb
Chi Minh (Hé do 1) va Phong thi nghiém
vat 1i hat nhan — Pai hoc Khoa hoc Ty
nhién TP H Chi Minh (Hé do 2) dé xac
dinh hoat do cia “K va ham lugng cia
kali trong mot s6 mau mudi c6 trén thi
truong ¢ Vi¢t Nam.

2.  Phwong phap thuc nghiém
2.1. Chudn bi méu

Céc loai mubi trén duge chung toi
mua & cho tai TP H6 Chi Minh, trong d6
c6 nhimg loai da biét dwgc ham luong
tinh khiét 1a trén 99% va c6 nhimg loai
chua biét truéc ham lwong. Hau hét cac
loai mudi ndy c6 xuat xi tir Trung Qudc.
Bang 1 mé ta cac loai mudi ma ching toi
thu thap duoc.

Bdng 1. Cac loai mudi thu thip dwoc trén thi trwong ¢ Viét Nam

Tén miu Ham luwgng Hang san xuat
Mubi KC1 >99.5% Trung Qudc
Mudi KCI Chua biét Viét Nam
Mudi K,SO, >99.5% Trung Quéc
Mubi K,SO, Chura biét Trung Quéc
Mudi KH,PO, > 99%, Trung Quéc
Mubi KNO; > 99% Trung Quéc
Mubi KNO; Chua biét Trung Quéc

Céc mubi kali d& hat am, do vay trude khi do ching déu duge sdy kho trong ta
sdy v6i nhiét do trong khoang tir 105°C — 110°C véi thoi gian sdy mau tir Sh — 6h dé

dam bao mau khong bi am.

Mubi kali sau khi siy kho, nghién nho va ray, duoc déng thanh 11 mau. Tét ca
cac mau mudi kali nay dugc dat trong hop dung mau bang nhya polyethylene dang
hinh try v6i chiéu cao miu twong ing v6i mau chuan IAEA 1a 33 mm c6 kich thudc

duoc chi ra trén hinh 1.

G- >
47mm

Hinh 1. M6 hinh cia hgp dung
Mau chudn IAEA va mau mudi kali
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Ngoai ra, kich thudc va hinh dang
hop dung mau nhu trong hinh 1 ciing
dugce ching t6i sor dung dé dong mau
chuan TAEA-RGK-1. Mau chuén IAEA-
RGK-1 c6 chat nén 1a K,SO, véi ham
lugng K,SO, la 99,8% va hoat do la
14000 Bqg/kg [4].

2.2. Xdc dinh ham lwong kali trong
mudi kali

Pé tang tinh chinh XAc ciia viée xac
dinh ham luong kali trong cac loai mudi
kali, ching t6i lya chon ca hai phuong
phap: phuong phép twong dbi va phuong
phép tuyét d6i. Pay 1a hai phuwong phap
d4 dugc nhiéu tac gia st dung trong viéc
xac dinh ham luong cua kali trong nhiéu
d6i tugng khac nhau [1].

2.2.1. Phwong phdp tuyét doi

Ham luong cua kali (mg/kg) trong

mau dugc xac dinh theo cong thirc:

A
H, :XS‘XZI.O6 (1)
= Trong cong thuc (1), A la hoat do
riéng cua K, duoc tinh:
_ N, xaxIn2
MK><T]/2

A =3165 Bag/g (2)
Voi:

N, s6 Avogadro (6,023x 10%mol™).

a: 6 phd cap cia“K (0,0117%).

My: nguyén tir khdi trung binh theo
trong s6 cua kali (39,1 g/mol).

Tip: chu ki ban rd cua®K
(1,2504 % 10).

Két qua hoat do riéng nay duogc su
dung trong ca hai phuong phap tuyét d6i
va tuong doi.

» Cliing trong cong thuc (1), A la
hoat d6 riéng ciia mau, duoc tinh:

Ss

Eq x 1, xmgxtg

3)

S

trong do:

Ss: dién tich d& trir phong cua dinh
1461 keV tir mau phan tich.

l,: hiéu suét phat gamma.

ms: khdi lugng miu phan tich (g).

ts: thoi gian do mau phan tich (s).

E, : hiéu sudt phan rd, dugc tinh tir
cdng thue:

Ey = (4)

A x L xmyg xtg

Voi:

Sg: dién tich da trr phong cua dinh
1461 keV tir mau chuén.

l,: higu suét phat gamma

Myst: kh61 Twong cia kali trong mau
chuan (g).

ty: thoi gian do mau chuan (s).
2.2.2. Phwong phdp twong doi

Cong thuac tinh hoat d6 dong vi
phdng xa theo phuong phap tuong ddi:

As=Ac M (5)

SCtSmS
trong do:

Ac, As: hoat do riéng cua mau
chuan va hoat d6 cia®K trong mau phan
tich.

Sc: Ss: dién tich d& trir phong cua
dinh 1461 keV tr mau chuan va miu
phan tich.

me, Ms: khéi luong cua mAu chuin
va mau phan tich.

tc, ts: thoi gian do cua mau chuin
va mau phan tich.

Viéc xac dinh ham luong cua kali
trong mudi kali sir dung cong thire (1).

3.  Két qua va thao luin
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3.1. Ddanh gia hiéu sudt ghi dinh 1461
keV cia “K déi véi hai hé phé ké
gamma phdng thdp

Ddi v6i phuwong phap tuyét ddi, can
thiét phai xac dinh hiéu suat cta detector
HPGe cho mau khéi hinh tru (hinh 1).
Trong dé tai ndy, ching tdi tinh ham
luong kali, do vay trudc tién can xac dinh
hiéu sudt trén déi dinh ning lugng
1461keV.

Bang 2 chi ra két qua xac dinh hiéu
suat ghi dinh 1461keV cua “K d6i véi
mau chuan TAEA - RGK - 1. Cac két
qua vé xac dinh dién tich dinh va tinh
toan hiéu suit ddi vdi mau chuén IAEA -
RGK — 1 dugc ching t6i thyc hién trén
hai hé phd ké gamma phong thap: hé do 1
va hé do 2.

Bing 2. Két qud xdc dinh dién tich dinh va tinh toan higu sudt ghi dinh 1461keV
ciia “°K doi véi méu chuin |AEA - RGK - 1

x 2 . A Sai so Az Sai so
Mau ch U?Q:?OT-RGKJ Thmtcg(lsz;n do | Dién tlscch dinh dién tich dinh Hiéu sEl:fat higu suét
ASc (%) AEs (%)

Hé do 1 259200 408191 0,16 0,005748 | 2,867

Hé do 2 64000 121534 0,29 0,006931 | 2,877

3.2. Két qua xdc dinh ham luwong kali trong mudi kali va ddnh gid sai sé ciia phép do
3.2.1. Ham lwong kali trong mudi kali
Bang 3 trinh bay két qua xac dinh ham lugng kali trong mudi kali trén hai hé do

va theo hai phuong phap khéac nhau.
Bing 3. Két qud xdc dinh ham lwong kali theo hai phwong phdp va trén hai hé do

Ham lwgng Kali (mg/kg)
X Ko Hé do 1
Mau mubi . ' . bg sai bigt
Phuong phap twong doi | Phuong phép tuyét doi i %) i

KCI (1) 534093 518371 2,94
KCI (21)-d4 nghién 519178 502989 3,12
KCI (22)-chura nghién 506412 479829 5,25
KCI (3) 521429 507440 2,68
KH,PQO, (4) 296276 287092 3,10
K,SO, (5) 488621 475798 2,62
K,SO, (6) 528367 513699 2,78
KNO; (8) 371369 361912 2,55
K»S0,4(9) - KB 432575 416852 3,63
KNO;(10) - KB 27603 26681 3,34
KCI (11) - KB 495510 465857 5,98

Hé do 2
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KCI (1) 529749 514156 2,94
KCI (21) - 44 nghién 517945 501796 3,12
KCI (22) -chura nghién 502464 476089 5,25
KCI (3) 518581 504670 2,68
KH,PQO, (4) 295031 285887 3,10
K,SO, (5) 475360 462887 2,62
K,SO, (6) 502323 488380 2,78
KNO; (8) 374933 365386 2,55
K»,SO,4(9) - KB 438732 422786 3,63
KNO; (10) - KB 29029 28060 3,34
KCI (11) - KB 493784 464236 5,98

Biéu do so sanh ham lwong kali trong cic miu mudi kali dugc tinh bang hai
phuong phép tuyét dbi va twong ddi va trén hai hé do gamma phéong thap & Phong thi
nghiém Vit 1i hat nhan — DPHSP TP HCM va Phong thi nghiém vat 1i hat nhan —

DHKHTN TP HCM

Ham Iwong kali cia mat s6 mau mudi kali trén thi trweong & Viéet Nam
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Hinh 2. Biéu do so sanh ham lwong ciia kali xdc dinh theo hai phwong phdp
va bang hai hé phé ké gamma phéng thip

3.2.2. Pdnh gid sai sé ciia phép do

Theo phwong phap tuyét doi dya
trén mau chuin IAEA-RGK-1(K,SO,),
ham luong kali trong cac mau mudi tinh
duoc khi do trén hé do 1 c6 sai s6 nam
trong khoang tu 2,89 — 3,05%, va khi do

trén hé do 2 thi ¢ sai s6 la tir 2,90 —
3,02%.

Theo phuong phép tuong dbi dua
trén chudn IAEA-RGK-1(K,SO,), ham
luong Kali trong cac mau mudi tinh dugc
khi do trén hé do 1 ¢6 sai s6 ham luong 14
nam trong khoang tir 2,89 — 3,04%, va
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khi do trén hé do 2 thi c6 sai s ham
lugng 1a tur 2,89 - 3,01%.
3.2.3. Két qud va thdo lugn

Nhin chung ham luong cua Kali do
dugc bang phwong phép twong ddi va
phuong phéap tuyét ddi c6 do sai biét cua
hai phuong phap la tir 2,55 — 5,98%.

Qua qué trinh thyc nghiém, dya vao
két qua tinh ham luong cia kali trong cac

mau mudi bang hai phurong phap dya trén
mau chuan IAEA-RGK-1, két qua cho
thiy do sai biét cua ca hai phuong phép
khi do & hai hé phd ké gamma khac nhau
déu cho két qua xéap xi 3%. Do d6 ching
toi khang dinh két qua thyc nghiém trong
bang 3 vé ham lugng cua kali trong céc
mau mudi 14 dang tin cay.
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