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TOM TAT

Noi dung chinh cua bai bdo la dua ra cdac diéu kién dé xdc dinh ham lwong Bor (B) co trong
nguyén liéu va san pham thuéc héa thugt BH-NLP17 bang phwong phdp phdn tich cong cu sir
dung hé thiét bi quang phé phat xa ICP-OES. Tac gia da ddnh gid dwoc anh huong cia do pH dén
két qua phan tich ciing nhw lwa chon dirgc phwong phdp phd mau t6i wu la sir dung HNOs déc, bén
canh do, viéc danh gia ¢ khéng dam bao do givp khang dinh tinh ding dan ciia phwong phap
phan tich. Két qua nghién ciru da givp lya chon dung ching logi nguyén li¢u, kiém sodt chat lwong
nguyén liéu va san phédm cudi, tir d6, gép phan on dinh va nang cao chdt lwong tao ra, gop phan
vdo viéc san xudt ngoi dan phdo néi riéng va cong nghiép quéc phong néi chung.

Tir khéa: Nguyén liéu B; Thudc hoa thuat BH-NLP17; Ngoi giit cham.
1. MO PAU

Tai Viét Nam di nghién ciru ché tao thanh cong thude hoa thuat BH-NLP17 trén co s¢ B voi
ham lugng (4,0 + 1,0)% cho céac loai ngoi gitr chdm dé giai quyet cac vuéng mic cong nghé hién
nay. Diéu nay doi hoi dua ra dugc phuong phap danh gia chat lidu thudc hoa thuét BH-NLP17 dé
dam bao tinh 6n dinh chat lvong san phdm dua vao chuyén giao céng nghé va san xuit loat [1].
Céc loai thudc hoa thuat trén co so B thu hut sy quan tim va di dwoc nghién ctru ing dung trong
kip nd va céc chi tiét khac. Cac nghién ciru déu danh gia cao kha nang sir dung thudc hoa thuat
trén co so B trong céc chi tiét hoa cu [2, 3]. D6 1a kha ning bit lira tin cdy, su 6n dinh hoat dong
trong cac diéu kién st dung. B da dugc sir dung dé ché tao thudc hoa thuat BH-NLP17. Do c6
tinh chét quan trong phit hop dé ché tao thudc giit cham cho cac loai ngodi nén doi héi c6 phuong
phap phan tich chi tiéu k¥ thuat ciia B trude khi dua vao san xuat.

Hinh 1. Thiét bi quang phé phat xa Plasma ICP-OES Optima 8300.

Trong bai bao nay, tac gia s dung thiét bi quang phd phat xa Plasma ICP-OES Optima 8300
(hinh )] dé axit hoa hop chat can phan tich, sau d6 dung phuong phap d6i chiéu voi duong chudn
trén thiét bi dé xac dinh ham luong, budc song khuyen nghi khi tién hanh xac dinh ham Iuong B
1a & 208 nm va 249,67 nm. Phuong phép di duge nhiéu nha khoa hoc trén thé gisi ap dung dé
xé4c dinh ham luong kim loai va duogc thira nhan vé tinh ding dén cia phuong phéap [4-6]. Ngoai
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phuong phép phén tich B béng phan tich cong cu st dung quang phé phat xa nguyén ti (ICP-
OES), ta co thé tién hanh xac dinh ham luong B bﬁng cac phuong phap phan tich khac: phuong
phap chuén do, phuong phap déng dinh luong b::ing curcumin (phan tich héa hoc) hodc phuong
phap phun dong chay, phuong phap sdc ky ion (phuong phap phéan tich céng cu) [7-9].

Viéc 1am chi duge nguyén vt lidu dua vao qua trinh san xuat 1a vo cing quan trong giup
kiém soat tot chat luong san phém, on dinh qua trinh san XUt va nang cao chét luwgng. Do do,
viéc ning cao chit luong, 6n dinh san pham rat quan trong. Vi tinh chat nhu vdy, nhém tac gia
da tién hanh nghién ctru va xay dung duoc quy trinh phan tich B nguyén liéu va trong thudc hoa
thuat BH-NLP17. Phuc vu nghién ctru lua chon ding ching loai, chat lugng nguyén vat liéu B
dua vao san xuat va phén tich chit luong san pham dau ra, tir d6 gép phan 6n dinh va nang cao
san pham ché tao ra.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pi twong nghién ciru
Tac gia tap trung vao dbi tuong nghién ctru chinh sau: Thudc hoa thuat BH-NLP17 va nguyén

liu B xuat xtt An P9 (2dm mau nguyén ban M1 va mau da tinh ché M2) ding dé ché tao thudc
hoa thuat BH-NLP17 (hinh 2).

Hinh 2. Béi twong nghién ciru: a) Nguyén liéu B; b) Thuéc héa thudt BH-NLP17.

’Thié't bi ICP-OES duogc cai dat cac thong s6 k¥ thuat: Budc song phat xa, tbc do khi Ar, cong
suat Plgsma, RF, toc d6 hat mau, so lan (do) 1ap lai,... va dugc toi uu hoa tuy theo hudng dan nha
san xuat.

Céc thong sb co ban cho hoat dong may Perkin Elmer ICP-OES Optima 8300:

- Define element B : (I = 249.677 nm) - Gas flow : Ag

- Delay time :12s -Plasma  :13 L/min

- Flow Rate : 1.5 mL/min - Auxilary :0.3 L/min

- Replicate 5 - Nebulizer : 0.65 L/min

2.2. Phwong phap nghién ciru

Trong nghién ctu nay, tac gia hudng dén chua yéu st dung phuong phap phén tich cong cu
ICP-OES nén cac ddi tuong mau can dugc axit hoa dé chuyén vé dang ion hoa tan trong dung
dich (c6 thé & nhiéu trang thai s6 oxy héa khac nhau), sau d6, nhd ngon lira plasma trong ICP
chuyén cc nguyén tir thanh dang plasma va dinh luong.

2.2.1. Phuong phap danh gia B nguyén li¢u
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Tac gia di tién hanh khao sat mot sé didu kién pha mau khac nhau déi véi Bo nguyén liéu,
céc thirc chuén bi mau cu thé nhu sau:

Can chinh x4c 0,0500 g + 0,0002 g miu vao coc thuy tinh 250 mL, 1am 4m mAu bang mot vai
mL nudc cat. Thém tir tir 30 mL hdn hop axit HNO3 (PP1) hodc axit HCI (PP2) hodc hdn hop
axit dac HCI:HNO; 3:1 (hdn hop nay duoc chuan bi ngay trudc khi thi nghiém, khong str dung
lai sau 2 gio) (PP3). Pay nip coc thuy tinh bang kinh ciu, dun trén bép dién trong ta hut, diéu
chinh nhiét d6 sao cho qua trinh axit hoa dién ra tir tir va khong soi gdy ban ra ngoai. Pun sbi dén
khi két thuc phan tmg (khong con sui bot khi dudi day va luong khi ndu phia trén giam dang ké).
C6 can dung dich con khoang 2 mL léy ra, dé ngudi. Thém tiép 10 mL HNOj3 dac va 20 mL nudc
c4t 2 1an. Tién hanh rung trong bé rung siéu am 2 phut, dun ndng nhe trén bép dién kin. Dé nguoi
chuyén phan dung dich vao binh dinh mirc 250 mL, trang rira coc, phéu nhiéu 1an vao binh dinh
murc. Dé binh dinh mirc ngudi vé nhiét 4o phong va dién ddy vach mirc bang nude cat.

Céc dung dich sau khi dinh mirc dugc dé yén trong mdi truong nhiét do (25 + 2) °C trudce khi
phan tich bang ICP. Lwa chon hé s6 pha loang 50 1an trén thiét bi ICP-OES dé tién hanh xéac dinh
ham lugng B. B9 tuyén tinh cia duong chuén 1am viéc dugc khao sat & cac néng d6 B sau: 5,0
ppm, 10,0 ppm, 15,0 ppm, 20,0 ppm va 25,0 ppm. Cac dung dich chuan nay dugc pha tir chuan
B 1000 ppm.

2.2.2. Phirong phdp danh gia B trong sdan pham thuéc héa thudt BH-NLP17
Cach tién hanh x4c dinh ham lugng B trong thudc hoa thuat BH-NLP17 nhu sau:

Céc 250 mL duoc ria sach, séy kho & nhiét d6 (100 + 5) °C trong 1 gio, léy ra roi dat trong
binh hit 4m 30 min;

Can chinh xé4c (0,5000 + 0,0002) g. Thém 30 mL dung dich axit dic, ddy ndp kinh ddng ho,
dé yén 30 phit. Sau do, gia nhiét trén bép dién dén con khoang 2 mL, 1y ra dé ngudi. Thém 20
mL nuée cét 2 1an, 10 mL dung dich axit dac, dun ndng nhe, dé ngudi r0i chuyén toan bd vao
binh dinh mtrc 250 mL. Thém nudc cit 2 lan (hoac nudc dé ion) dén 2/3 binh dinh murc, lic déu,
dé nguoi dén nhiét d6 phong rdi dién day vach murc bang nudce cit 2 lan;

Tién hanh loc dung dich trén qua mang loc 0,45 pm vao 6ng nghiém chua mau do ICP
(khoang 10 mL). Pha lodng dung dich loc trén v6i ham luong nguyén t6 B phu hop trong khoang
(5-25) ppm, roi chuyén dung dich trén vao 6ng nghiém ICP. Chuyén dng nghiém 1én gid mau cua
AutoSamle, tién hanh chay mAu trén thiét bi ICP véi hé dung dich tiéu chuan;

Ham lugng B tong s6 dugc xac dinh theo gid tri chiét xuat truc tiép tir két qua do ICP (%).
2.3. Thiét bi, héa chat
2.3.1. Thiét bi

Thiét bj ICP-OES:; May rung si€u am; Bép dién; Pipet’10 mL, 25 mL; Cbc thuy tinh chiu
nl}iét 250 mL; Cén’ phéan tich, d6 chinh xac 0,0070 2 g; Tu say, nhiét d6 1am viéc dén 450 °C, sai
s0 = 1 °C. (Céc thiét bi do luong con thoi han kiém dinh).
2.3.2. Héa chat

Nuée cat 2 lan, chat chuan B cho may ICP (36,5%, Merck), axit Nitric ( > 68%, TKPT,
Merck), axit Sulfuric ( > 98%, TKPT, Merck), ag(it Clohidric (36,5%, TKPT,’ Merck), khi Argon
(Messer, 100 atm). (Cac hoa chat phu hop véi di€u kién phan tich va chay thiét bi).

3. KET QUA VA THAO LUAN

3.1. Pudng chuén 1am viéc ciia nguyén td B trén ICP-OES Optima 8300

Nhu da dé cap ¢ trén, d6 tuyén tinh cua dudng chuan lam viéc dugc khao sat & cac ndng d6 B
nhu sau: 5,0 ppm, 10,0 ppm, 15,0 ppm, 20,0 ppm va 25,0 ppm.
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~ Véi day duong chuan trén, dudng chuan lam viée: tir 5,0 ppm dén 25,0 ppm B tuong tng hé
s0 twong quan R? = 0,9994 (hinh 3).
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140000
y = 47659 - 3946 4
2 = 0,9994
120000 %
100000 ‘
.
80000
K
60000
40000 .
20000 o
0
0 5 10 15 20 25 30
C (ppm)

Hinh 3. Puong chudn lam viéc ciia nguyén té B trén ICP-OES Optima 8300.

Tt phuong trinh duong chudn: y = 4765,9x — 3946,4, tinh ra Sy (d6 léch chuan cta phuong
trinh hoi quy) = 1049,77 do do, gidi han phat hién (LOD) = 0,66 ppm, giéi han dinh lugng
(LOQ) = 2,20 ppm.

3.2. Phan tich ham lwgng Bo trong nguyén li¢u

Trude khi lya chon phuong phap pha mau t6i wu, nhan thiy qua trinh phdi tron nguyén li¢u
Bo trong san pham c6 tao ra cac moi truong pH khac nhau, do véy, tic gia da tién hanh thay doi
cac gia tri pH ciia mau do khac nhau d€ danh gia d6 anh hudng cua pH t6i gia tri ham luong B
trong nguyén liéu déau, két qua nghién ctru dugc dua ra 6 béng 1. Bén canh d6, tac gia cling da
tién hanh khao sat anh hudng ctia pH d6i véi mau chuan, két dugc chi ra ¢ bang 2.

Bdng 1. Ham luong B tai cdc gia tri pH khac nhau.

Tén P pH i __Ham lwong B trong miu _ ]
mau j Lan 1 Léan 2 Lan 3 Lan 4 Lan 5
6,4 83,72 83,37 83,51 83,28 83,64
B-M1 6,1 83,23 83,37 83,42 83,11 83,28
4.4 81,15 81,36 81,07 81,29 81,42
3,1 78,34 78,68 78,12 78,33 78,01

Bdng 2. Ham lwong H3BOs tai cdc gia tvi pH khac nhau.

Tén P pH _ Ham lwong H§803 trong m?l‘u ]
mau : Lan 1 Lan 2 Lan 3 Lan 4 Lan 5
6,6 99,72 99,37 99,51 99,28 99,64
HsBO: 6,2 99,23 99,17 99,42 99,01 99,48
4,7 97,15 97,31 97,08 97,29 97,42
3,3 93,24 93,38 93,12 93,65 93,01

Tir céc s6 liéu danh gia anh hudng cua do pH c6 thé nhan thdy, d6 pH c6 anh huong dén két
qua phan tich ham lugng trén ICP-OES, cu thé ham luong chét can phén tich giam khi d6 pH
giam. Vi vay, can khong ché gia tri pH trong khoang pH (6,6 + 6,0) hodc xac dinh d6 pH cua
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dung dich mau trudc khi tién hanh phan tich mau dé dua ra két qua tin cay nhat.
Tiép theo, tién hanh pha miu theo 3 phuong phap da néu ¢ muc 2.2 dbi véi nguyén liéu Bo,

két qua dugc dua ra & bang 3, trong do: dg 1éch chuan 1a két qua trung binh do thiét bj cung cép,
Rw (%) dugc tinh toan khi tién hanh thém chuan ¢ cac murc: 16,15; 32,12 va 49,01 (ppm).

Bing 3. Ham lwong B trong mdu nguyén liéu va mau tinh ché.

Phwong phap 1 Phwong phap 2 Phwong phap 3
Tén| Ham .| Ham Ghi | Ham Ghi
lll’(.)’llg STDtb Rt Ghi chu lll’(_)’llg STDtb R chi lll’()’llg STDtb R chi
83,72 81,08 82,98
B- . Dung, Dung
M1 [83:37] 014 11006pung dich 8182 | 0,10 100.2|gich xuit |83:27 | 0.22 | 992 | DU
83,51 trong 181,13 hién can | g3 55 Ut
suot, mau -
87,77 khong co| 85,58 trng | 87,01 hién
B- An d Kkho van duc
M2 88,17| 0,17 [101,1) vanduc 18516 | 0,23 99,8 tong 87,23| 0,19 [100,3| phe
an '
88,04 85,69 87,68

Qua keét qua thu dugc, c6 mot s6 nhan xét nhu sau:

+ Pbi véi timg phuong ‘phap pha mau deu cho ra két qua ham luong B trong nguyén liéu co
d6 chum cao, do 1éch chuén nho va hiéu suét thu hoi trong ving cho  phép, diéu nay chimg t6
phuong phap pha miu va chay mau trén thiét bi ICP ma tic gia dang tién hanh la dang tin cay va
c6 thé str dung dé phén tich chat luong nguyén liéu B;

+ Khi pha mau bang phuong phap 2 va 3 s& xuét hién van duc mau tring, dé lang qua dém s&
tao thanh mot 16p két ta & dudi day cdc;

+ Khi pha mau nguyén liéu B bang phuong phép 1, két qua thu dwoc c6 ham lugng B cao nht;

+ Khi pha mau nguyén liéu B bang phuwong phap 2, két qua thu duoc ham luong kim loai B
trong mau 14 thap nhat;

+ Pdi voi 02 phuong phap 1 va 3 thu dwoc ham lugng B twong dwong véi nhau.

Nguyén nhan sai khac cta 3 phuong phap trén c6 thé nhan thay Khi pha mau bang phuong
phéap 2 va 3, trong mau nguyén liéu B ban dau co thé chira mot vai nguyén t6 kim loai nang ton
tai do qué trinh san xuat d phan ung véi ion Cl- tao ra phitc chat khé tan trong axit, két qua
dung dich c6 xuét hién van dyc mau tring, khi dé ling qua dém s& tao thanh mot 16p két tua
mong dudi ddy céc miu. Piéu nay dan dén két qua ham luong B khi pha mau bang phuong phap
2 va 3 thap hon dbi véi phuorng phap 1.

Sau khi tién hanh pha mau theo 3 phuong phap trén, nhan thiy viéc pha mau theo  phuong phap
1 1a t6i wu nhat dbi véi mau nguyén liéu B trong viée xac dinh thanh phian B trong méau nén tac gia
lwa chon phuong phép 1 trong viéc xéc dinh ham lugng B trong mau nguyén liéu dau.

Bing 4. Ham hrong H3BOs trong mdu chudn.

Phuong phap 1 Phuong phap 2 Phwong phap 3
Tén | Ham Ghi Ham Ghi Ham Ghi
lwong STDw | cng lwong STDw | chg luong STDw | cng
99,72 Dd 98,78 Dd 99,27 Dd
HsBOs | 99,37 0,14 trong 98,27 0,26 trong 99,42 0,14 trong
99,51 suodt 98,86 suot 99,08 suodt

Dé khing dinh lai nguyén nhan sai khéac trén, tac gia di st dung dung dich HaBOs (xuét xur:
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An D0) d¢ 1am mAu chuan voi ham lugng HaBOs cong bd 1a > 99,5%. Két qua phan tich khi ¢
cung ché do chay thiét bi ICP-OES dugc dua ra ¢ bang 4.

T bang s liéu 4 nhan théy:

- Khi ph4 miu bang phuong phap 1 va 3, két qua thu dugc ham lugng H3BOs trong mau thir
gan tuong ducmg nhau con dbi véi phuong phap 2 cho két qua ham luong thip hon;

- Khi pha mau bang 3 phuong phap khac nhau, ham luong chat sau phan tich gn sat v&i chit
luong cta nha san xuat, diéu nay chung t6 phuong phap pha mau va phan tich hién tai 14 c6 co
s0, c6 thé ap dung vao dé phan tich mau nguyén liéu B;

- Nguyén nhan: Khi pha mau bang 3 phuong phép trén, dung dich thu dugc déu 1a dd H3BOs3,
khong 6 sy anh hudng nhiéu cia ion Cl- dén phép phén tich ICP do tac gia sir dung chét chuén
la dd H3BO; c6 ndng do 1000 mg/L.

Tir cac gia tri thi nghiém thu dugc khi pha mau bang cac dung dich axit khac nhau cang cing
¢ thém d¢ tin cdy 1a tinh dung dan cua phuong phap, khi phd mau bang dung dich HNO; dic
(phwong phap 1), thu dwoc ham lugng kim loai B cao nhét (sat voi gia tri thuc cia mau nhit),
nén ta lya chon HNO3 13 hoa chat dé pha mau cho cac tham sd tiép theo.

Ddnh gid d khong dam bio do déi véi miu nguyén liéu Bo-M1

Bing 5. Két qua do khong dam bao do doi véi ham lwong B.

Lan TN 1 2 3 4 5 6 7 8 9 10
Xi 83,72 | 83,37 | 83,51 | 83,28 | 83,64 | 83,12 | 83,91 | 83,55 | 83,01 | 83,68
X 83,479
Sr 0,267673308
RSD; 0,320647478
U(Sr) 0,084645732

Ham lugng B phén tich nam trong vung (10 = 100)% nén gia tri cho phep la RSD% < 1,3%;
tir bang trén cho thiy két qua dat yéu cau.
Gia st d6 tin cdy ctia phurong phap P = 95%, tir bang s6 lidu trén ta co:
re = %Xmax - %Xmin = 83,91 — 83,01 = 0,90
=45.0,267=1,2
=rn=090<r,=1,2
Theo tai liéu ciia Nga [10] vé dénh gia s6 liéu phan tich, nhan thay két qua thu dugc khi tién
hanh 10 thi nghiém song song trén la dang tin cdy, do lap lai cua phuong phap dat yéu cau va co
thé chap nhan gia tri trung binh cua 10 thi nghiém lam két qua do.
Két qua phan tich ham lwong B trong nguyén liéu B-M1: (i + U)% = (83,48 = 0,08)%.
3.3. Phén tich ham hrgng B trong sian phim BH-NLP17
Dé xac dinh ham luong B ¢ trong san p}lém, tac gia ciing tién hanh pha m@u theo 3 phuong
phép & bang 1, cai dat cdc thong s6 cua thiét bi ICP-OES Optima 8300 nhu do6i voi xac dinh B
nguyén li€u, két qua nghién ctru dugc dua ra & bang 6.
Bing 6. Ham lwong B c6 trong mau BH-NLP17.

Phuong phap 1 Phwong phap 2 Phuong phap 3
Ham Ghi chi Ham | Gpi chy Ham Ghi ch
lugng lugng lwgng
474 Dung dich trong 4,60 Dung dich mau 4,73 Dung dich mau xanh, C}é
472 suot c6 mau xanh 4,63 xanh, ¢6 van 4,72 qua dém c6 mot 16p ket
4’74 l'lhat 4,61 dl_lC 4,72 tha m(')ng
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Tir bang s6 lidu trén ta thay:

_- Ham luong cac chét vo co thu duoc khi pha mﬁu bang phuong phép 1 1a cao nhat, khi pha
mau bang phuong phap 2 cho ra ham lugng thap nhat;

- Phuong phap 1 va phuong phap 3 cho ra ham luong cac chat v6 co tuong duong nhau, tuy
nhién, khi pha mau theo phuong phép 3 xuét hién van duc, khi dé ling qua dém s& xuat hién mot
16p két tha nho trong cdc pha mau, anh hudng t6i két qua phan tich.

Nguyén nhén la mét s6 kim loai ning phan tmg véi ion Cl- tao ra phirc lam anh huong dé~rl két
qua phan tich va két tia sinh ra khi pha mau bang phuong phap 2 va 3 nén qua trinh pha mau c6
thé dién ra khong hoan toan, két qua dwa ra s€ sai khac so v6i mau thuc va thap hon khi pha mau
theo phuong phap 1. Tir nhimg suy luén trén, ching t6i van chon phwong phap phd mau bang
HNO:3 dac dé pha mau khi phan tich ham lugng B trong san pham dé dam bao tinh chinh xac.

Ddnh gid d khong dam béo do déi véi két qud phan tich B trong sin phim

Bing 7. Két qua do khong dam bao do doi véi ham lwong B trong san pham.

Lan

™ 1 2 3 4 5 6 7 8 9 10
%X | 474 | 472 | 474 | 460 | 463 | 461 | 473 | 472 | 472 | 4,72
X 4,693

Sr 0,31314668

RSD; 0,55153945

U(Sr) 0,017704135

Ham lugng B phan tich nam trong vung (1 + 10)% nén gia tri cho phép 1a RSD% < 1,8%; tur
bang trén cho thiy két qua dat yéu cau.

Gia sir d6 tin cdy ctia phuong phap P = 95%, tir bang sb liéu trén ta co:
M = % Xmax - %0Xmin = 2,74 — 2,60 = 0,14
=45.0,313=1,41
=r=014<r,=141
Theo tai li¢u cia Nga [10], v& danh gia s6 li¢u phan tich, nhan thiy két qua thu dugc khi tién
hanh 10 thi nghiém song song trén la dang tin cdy, d0 lap lai cua phuong phéap dat yéu cau va co
thé chap nhan gia tri trung binh cua 10 thi nghiém lam k&t qua do.

Két qua phan tich ham luong B trong BH-NLP17: (Y + U)% = (4,69 = 0,02)%.
4. KET LUAN

V6i nhitng nghién ctru di duoc tién hanh, nhom tac gia da dua ra dugc phuong phap xac dinh
ham luong B trong nguyén liu dau trude khi dua vao san xuat va trong san pham cubi cing
(thudc hoa thuat BH-NLP17), viéc sir dung phuong phap phén tich cong cu trén thiét bi hién dai
ICP-OES Optima 8300 di cho ra duoc két qua phan tich véi do khong dam bao do thap, dé chum
cao, do 1éch chuan nho va higu sut thu hoi trong ving cho phép d chimg minh cho tinh chinh
xdc cua phép do. Bén canh do, trong bai bao nay, tac gia cling da nghién clru anh huong cua qua
trinh pha mau, anh huong cia pH méi truong dén két qua phan tich dé tir d6 lya chon ra diéu
kién ban dau tbi uu de dam bao tinh chinh xac ctia phép do. V1 nhirng nghién ctru thue nghiém
da chi ra rang, pha mau bang axit HNOj3 dic cho két qua do chinh xac nhit trong cac phuong
phap phd mau va cén khong ché gia tri pH trong khoang pH (6,6 + 6,0) hodc xac dinh d9 pH cua
dung dich mau trudce khi tién hanh phan tich mau dé dua ra két qua tin ciy nhat.

Ngoai ra, két qua ctiia nghién ciru cling da dugc quy trinh hoa dé tién hanh phén tich ham
lugng B trong cac san pham thudc hoa thudt do Viét Nam ché tao cling nhu kiém tra nguyén li€u

22 D. T. Hung, N. N. T(, “Nghién ciru phwong phdp ... trong thuéc héa thugt BH-NLP17.”




Nghién ciru khoa hoc cong nghé

B dung cho san xuat quoc phong dam bao danh gia chinh xac va nhan dugc sy tin tuéng tir cac
don vi.
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ABSTRACT

Research on methods to determine boron content
in raw materials and in pyrotechnics BH-NLP17

The main content of the article is to provide conditions for determining the content of

Bor (B) in raw materials and pyrotechnic products BH-NLP17 by instrumental analysis
using ICP-OES emission spectroscopy system. The author has evaluated the influence of
pH on the analysis results as well as selected the optimal sample digestion method using
concentrated HNOs. In addition, the assessment of measurement uncertainty helps confirm
the correctness of the analysis method. The research results have helped to select the right
type of raw materials, control the quality of raw materials and final products, thereby
contributing to stabilizing and improving the quality of production, contributing to the
production of artillery shell fuses in particular and the defense industry in general.

Keywords: Boron material; Pyrotechnic BH-NLP17; Slow holding nib.
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