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Phan tich ham lugng

vét kim loai trong dau

mo bang NexION Gidi thisu

2200 ICP-MS Phuong phap ASTM D8110-17 phan tich

cac nguyén t6 Al, Ca, Cu, Fe, Mg va K la

nhitng nguyén t4 can phan tich dé xac dinh

tap chét vi lugng trong céc san pham chung
cat nhe. Tuy nhién, 12 nguyén t6 khac co thé la tap chat tiem &n da dugc thém
vao. Vi céc tap chat trong nguyén liéu tho cé thé gay hai cho céc quy trinh loc
dau, lam giam chat lugng sén phdm, va cling c6 thé gay hai cho mai trudng khi
dugc thai ra, mdt s6 nguyén t6 khac nhu Si, P, S, As va Hg ciling c¢é thé duoc
kiém tra.

C6 nhimg thach thire da biét trong viéc phan tich céc san phdm dau mé, nhu tinh dé
bay hoi clia mau co thé lam mat 6n dinh hodc tham chi dap tat plasma. Ngoai ra,
carbon ¢é thé tich tu trong hé thdng dua mau vao va lang dong trén céc giao dién. Su
nhiém ban véi cac nguyén té thdng thudng nhu Si, P va S clia cac dung méi dugc sur
dung d€ pha lodng méau dau mo trudce khi phén tich ¢ thé anh hudng dén muc do
phat hién clia ching. Tuy nhién, thach thic 16n nhéat 1a su can thiép quang phd. May
mén thay, nhiing théach thic nay ¢ thé dé dang dugc khac phuc véi céc thiét bi
NexION® ICP-MS cla PerkinElmer. Cong trinh nay trinh bay viéc phan tich nédm
nguyén té da chon trong céc san pham dau mo bang thiét bi NexION 2200 ICP-MS 2
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Thuc nghiém
Chu&n bj m4u va tiéu chuén

Trong nghién ctu nay, hai san phadm dau mé thuong mai dién
dién cho cac loai naphtha nhe da dugc phan tich - Dung mai
pha loang khédng mui "Mona Lisa" va dung méi khodng khong
mui "Gamsol" 100% tinh khiét. Trudc khi phan tich, cac mau
nay duoc pha lodng ty & 1:10 (w/w) v&i dung mdi V-Solv™ ICP
(PerkinElmer, Shelton, Connecticut, USA).

DE kiém tra do chinh xac cla phuong phap, ba vét liéu tham
chiéu chuédn NIST (Gaithersburg, Maryland, USA) d& duoc sur
dung: SRM 1634c Céc nguyén td vi lugng trong dau nhién liéu,
SRM 2778 Thdy ngén trong dau tho, va NIST SRM 1848 Gai
phu gia dau boi tron.

DPudng chuan dugc chudn bi tir cac chudn don trong dau
hydrocarbon (PerkinELmer) bang céch pha lodng trong V-Solv
(PerkinElmer) hodc Xylenes (LabAlley, Austin, Texas, USA). Cac
dudng chudn don nguyén t6 Co va Y trong dau hydrocarbon da
dugc thém vao cac méau trédng, chudn va mau lam ndi chuan.

Thiét bi va thdng sd

Trong céc thi nghiém, thiét bj NexION 2200 ICP-MS cua
PerkinElmer, mét hé thoogs phén tich vdi thiét ké ba tir cuc
dugc mé ta chi tiét trong tai liéu quang cdo tuong tac NexION
2200.

Mau dugc dua vao hé théng qua mot dau PFA tu hat d€ tranh
cac van dé tiém &n vdi sy cang ra hodc tham chi la su hu héng
cla bom nhu dong trong sudt qua trinh van hanh dai. Dau phun
thdy tinh dong tdm hat mau vai tée dé 250 pl/phut. Luu luong
khi nebulizer dugc t6i uu hdéa dé cé dod nhay t6t nhat va giam
nhe d&€ phu hop véi viéc bo sung O, (thdng qua All Matrix
Solution (AMS) cuia budng phun) gilip ngan carbon tich tu trén
cac cone. Luu lugng oxy chiém 6% t6ng luu luong khi
nebulizer cho cdc méu pha lodng vai V-Solv va 10% cho céc
mau pha lodng trong Xylenes. Budng phun xody dugc lam lanh
dén -5 °C d€ giam lugng hoi dung méi di vao plasma. Hé théng
lay mau tu dong SC-DX 4 (PerkinElmer Part No. NO777213) dé
duoc s dung d€ dua mau vao.

Dai véi nhdm nguyén 16 dugc kiém tra (Si, P, S, As and Hg),
ché& do phan tng (DRC) v&i 100% H, hodc O, 1a cach hiéu qua
nhat dé loai bd cac nhiéu quang phé bang cach chuyén dai
chuing thanh nguyén t& hodc ion cé khéi luong khéc hodc tao
thanh ion cum vdi chat phan tich (Mass Shift) & khéi lugng
cao hon. Cac théng s6 thiét bi duoc liét ké trong Bang 1.

Bang 1. Thong sé thiét bi NexION 2200 ICP-MS.

Sample Uptake Rate ~ 250 pL/min

Glass Concentric Type CT R* with

Nl 0.30 mm i.d. PFA Self-Aspirating Probe
Spray Chamber Glass High-Sensitivity Cyclonic
0, Port 0,, 6-10% of nebulizer flow

PC?, Peltier Cooled System ~ -5°C

Quartz, one-piece with 1.5 mm injector

{oreh for organics
RF Power 1600 W
Cones Pt-tip Sampler and Skimmer

Ni Hyper-Skimmer with OmniRing™
Reaction with H, (100%) or O, (100%)

Integration Time/Isotope 0.5 sec

Acquisition Modes

Két qua va Thao luén
Pudng chuén

Ba dudng chudn véi nong do bién ddi, tly thude vao mice do
du kién trong NIST SRMs, dugc chuén bj tir cac chuén don
béng céch pha lodng trong V-Solv va Xylenes. Cac méau
trang va day dung dich chuén da dugc thém Co va Y lam noi
chuén dén ndng do trong dung dich va 10 ng/g.

Minh hoa céc dudng chuén thu duge trong V-Solv dugc hién
thi trong Hinh 1, t4t ca déu co hé sé tuong quan > 0.999.



Analysis of Several Challenging Elements in Petroleum Products Using the NexION 2200 ICP-MS
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Hinh 1. Buong chuan cho Si, P, S, As va Hg trong V-Solv.

Gidi han phat hién chét phéan tich. MDLs khéng chi phan anh kha ndng cla thiét bi
Mau trang V-Solv dugc thém Co va Y 1am ndi chudn da dugc do ma con ca do sach clia hog chat vaAt'|eu chga{w duge st dl‘fng' ,
N ) . . . ~ MDLs tuong tu trong cr hai dung méi ngoai trir As. MDL cua no
bay lan cho Si, P, S, As va Hg. Cac phép do tuong ty da dugc thuc - A . .
> - A e ) o thap hon tdm lan trong V-Solv so vdi trong Xylenes. Tat ca céc thi
hién trong mau trang Xylene. B0 [éch chuan cua cac phép do ldp lai nghiém tiép theo da duoc thuc hién str dung V-Solv lam chéat pha
nhan vai 3.14 (gid tri ts cho bay phép do) da cho céc gia tri MDLs. gnie P T ing P

MDLs duoc liét ké trong Bang 2 cling véi ché do té€ bao cho mbi loang.

Bang 2. Ché do phan ung va MDLs trong V-Solv va Xylenes.

1.4 1.7

Si 28/28 DRCH, 2 0.65

P 31/47 DRCQ, 1.1 0.5 71 75
S 32/48 DRCQ, 1.1 0.5 93 12
As 75/91 DRCQ, 1.1 0.65 0.002 0.016
Hg 202/202 DRCQ, 1.1 0.5 0.003 0.004




Bang 3. Tom tat két qua phan tich.

Odorless Mineral NIST SRM Recovery NIST SRM Recovery NIST SRM Recovery
Phan tich Paint Thinner Spirit 1634c in 1634c 1848 in 1848 2778 in 2778
(ng/g) (ng/g) (ng/q) (%) (ng/g) (%) (ng/q) (%)
*Si 28/28 <MDL <MDL 50.1 100
P 31/47 < MDL < MDL 7647 97 = =
S 32/48 1.6 0.56 23270 108 = =
As 75/91 < MDL < MDL 0.114 78 = = = =
Hg 202/202 <MDL <MDL 0.421 108
*Si chua dugc xac minh, chi la gid tri tham khao
Két qua phan tich Két qua danh gia d6 8n dinh
Hai sdn phdm dau mé nhe thuong mai (pha lodng 1:10 trong V- Mot diém chuén gitta da duoce st dung lam QC va phan tich
Solv) dai dién cho naphtha nhe d& dugc phan tich lam mau. Ngoai moi ndm mau naphtha (pha lodng 1:10 trong V-Solv). Trong
ra, ba NIST SRMs d& dugc phan tich: SRM 1634¢ Cac nguyén t6 vi Hinh 2, bi€u do két qua QC dugc hién thi, cho thay dé 6n dinh
lugng trong dau nguyén liéu (pha lodng 1:2000), NIST SRM 1848 tuyét vai cla hé théng (+ 10%) trong sudt qua trinh chay 4 gio.
Goi phu gia dau béi tron (pha lodang 1:1000), va SRM 2778 Thay
ngéan trong dau thd (pha lodng 1:100). Céc két qua, dugc tom tét
trong Bang 3, cho thay muic dé tao chat rat thap trong ca hai loai
naphtha va kha néng thu hoi t6t trong khoang 78-108% cho céc
chét phan tich trong cac SRMs. Quan trong la néng dé cuia céc
nguyén t6 trong cac SRMs khac nhau tir muic ppb dén %.
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Hinh 2. Két qua mau QC maoi 5 mau trong suét 4 gio' phan tich.




Két luan Tai liéu tham khao

Céc két qua duoc trinh bay trong cong trinh nay maét lan nira cho 1. Pruszkowski E., “Analysis of Petroleum Products According
thay kha nédng cuia thiét bi NexION 2200 ICP-MS ctia PerkinElmer to ASTM Method D8110-17 Using the NexION 2200 ICP-MS”,
trong viéc phan tich hiéu qua céc san phdm chimg cat dau mo va PerkinElmer Application Note, 2023.

dau cho cac nguyén t6 dé chon. Su két hop gilra céc tinh nng
doc ddo va thiét k& cia NexION 2200 mang lai hiéu suét vuot troi
cho mét sd nguyén t6 thach thire ma nganh cong nghiép dau mé
cd t€ quan tam.

2. ASTM Method D8110-17, “Standard Test Method for Elemental
Analysis of Distillate Products by Inductively Coupled Plasma
Mass Spectrometry (ICP-MS)”, ASTM International, 2017.

3. “NexION 2200 ICP-MS", PerkinElmer Interactive Brochure, 2023.

Vat tu tiéu hao

PFA Sample Probe Self-Aspirating 0.30 mm i.d., Yellow Marker N8145136
Glass Concentric Nebulizer Type CT R* N8152373
Glass Cyclonic High-Sensitivity Spray Chamber with Matrix Gas Port N8152389
One-Piece Quartz Torch for Organics with 1.5 mm Injector, Orange Marker N8152616
Platinum Sampler Cone W1033614
Platinum Skimmer Cone N8171143
Nickel Hyper-Skimmer Cone with OmniRing N8170140
PC3 Peltier Cooled/Heated System N8152382
Silicon (Si) Standard, 1000 ug/g, in Hydrocarbon Qil, 50 g N9308225
Phosphorus (P) Standard, 1000 ug/g, in Hydrocarbon Qil, 50 g N9308221
Sulfur (S) Standard, 1000 ug/g, in Hydrocarbon 0il, 50 g N9308231
Arsenic (As) Standard, 1000 pg/g, in Hydrocarbon Qil, 50 g N9308202
Mercury (Hg) Standard, 1000 pg/g, in Hydrocarbon Qil, 50 g N9308218
Yttrium (Y) Standard, 1000 pg/g, in Hydrocarbon Qil, 50 g N9308236
Cobalt (Co) Internal Standard, Sulfur-Free, 3%, 400 g N9304168
V-Solv ICP Solvent, 1 gal N9308265
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