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L&i n6i dau

TCVN 11050:2015 dugc xay dwng trén co s& chép nhan hoan toan twong
dwong véi ASTM D 7328-13 Standard Test Method for determination of existent
and potential inorganic sulfate and total inorganic chloride in fuel ethanol by ion
chromatography using aqueous sample injection vé&i s cho phép cla ASTM
quéc té, 100 Barr Harbor Drive, West Conshohocken, PA 19428, USA. Tiéu
chudn ASTM D 7328-13 thudc ban quyén clia ASTM quéc té.

TCVN 11050:2015 do Tidu ban k§ thudt Tiéu chudn quéc gia
TCVN/TC28/SC5 Nhién liéu sinh hoc bién sogn, Téng cyc Tidu chudn
Do ludng Chét lwgng a8 nghi, B Khoa hoc va Céng nghé cdng bé.
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Etanol nhién liéu - Xac dinh ham Iwong sulfat vé co’ c6 san,
sulfat v co’ tiém an va clorua vo co tdng bang sac ky ion st dung
bom mau nwéc

Standard test method for determination of existent and potential inorganic sulfate and total
inorganic chloride in fuel ethanol by ion chromatography using aqueous sample injection

1 Pham vi 4p dung

1.4 Tiéu chudn nay quy dinh phwong phap sic ky ion dé xac dinh ham lwgng sulfat vé co
c6 s3n, sulfat vd co tidm An va ham lwgng clorua vé co téng clia etanol bién tinh khan va ngam
nurdc st dung 1am nhién lidu ddng co. Phuong phap nay cé thé phan tich mAu etanol ¢ chira tir
0,55 mg/kg @&n 20 mg/kg ion sulfat vd co cb sdn, tir 4,0 dén 20 mg/kg ion sulfat tidém &n va tir
0,75 ma/kg dén 50 mg/kg ion clorua vd co téng.

1.2 Céc gid trj tinh theo hé Sl 12 gi4 tri tiéu chudn, khéng s(r dung hé do khac trong tiéu chudn nay.
1.3 Tiéu chuidn nady khdng a4 cap dén tit cd cac vin @ lién quan dén an toan khi s& dung.
Ngudi st dung tiéu chuin nay cé trach nhiém thiét I3p cac nguyén tc v& an toan va bdo vé sirc
khoé cGng nhw khd ndng 4p dyng phu hp véi céc gidi han quy dinh triede khi dua vao st dung.
Phiéu an toan ho& chét (MSDS) c6 sdn abi v&i cac thube thir va vat ligu. Tredc khi st dyng phai
xem tinh nguy hidm cla cac thude thir va vat lidu.

2 Tailigu vign dén

Céc tai lidu vién din sau 13 rit cAn thidt cho viéc ap dyng tidu chuln ndy. B4i véi céc tai lidu
vién din ghi nam cdng bé thi 4p dung phién ban dugc néu. Béi véi cac tai lidu vién din khdng ghi
nam cdng b thi 4p dung phién ban mé&i nhit, bao gdm ca cac sira ddi, bd sung (ndu cé)

TCVN 2117 (ASTM D 1193) Nudc thubc thir - Yéu céu ki thuét

TCVN 6777 (ASTM D 4057) D&u mé va sén phdm ddu mé — Phuong phép 14y miu thd céng.

TCVN 8314 (ASTM D 4052) Phuong phép xdc dinh khéi luvong riéng, khbi lwgng riéng tong dbi
va khéi ltrng AP ciia céc chét 16ng bing may do khi luwgng riéng k§ thuét sé.

TCVN 11049 (ASTM D 7319) Etanol v& butanol nhién liéu — Xéc dinh ham lwgng sulfat ¢6 sdn,
sulfat tidm én va clorua v8 co bdng phuwong phép séc ky trc ché ion bom tryc tiép.
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ASTM D 4177 Practice for automatic sampling of pefroleum and petroleum products (D&u mé va
sén phdm ddu mé - Phurong phép lay méu ty djng).

ASTM D 5827 Test method for analysis of engine coolant for chloride and other anions by ion
chromatography (Phuong phép phén tich clorua va céc anion khéc trong chét Idng lam mét
déng co béng séc ky ion).

ASTM D 6299 Praclice for applying statistical quality assurance and controf charting techniques to
evaluate analytical measurement system performance (Phuong phép ép dung ky thuét théng ké
béo ddm chét luong vé so db kiém soét d& danh gia tinh nang hé théng thiét bj do ludng phén tich).
ASTM D 6792 Practice for quality system in petroleum products and lubricants testing laboratories
(Phuong phép ép dung hé théng chét leong trong phong thir nghiém sén phdm déu md vé chét
boi tron).

ASTM D 7318 Test method for existent inorganic sulfate in ethanol by potentiometric titration
(Phurong phép xéc dinh sulfat v6 co ¢6 sén trong ethanol bang chuén @6 dién thé).

ISO/CEN 15492 Ethanol as a blending component for petrol — Determination of inorganic chloride -
lon chromatographic method (Etanol nhir mét thanh phén hén hop cla xdng — Xéc dinh ham lugng
clorua v8 co — Phuong phép séc ky ion).

3 Thuét ngir, dinh nghia
3.1 Binh nghia c4c thuét nglr ding trong tiéu chudn nay:

3.1.1

Sulfat v6 cor cé sdn (existent inorganic sulfate)
Céc loai géc sulfat vd co thyc t& c6 mit trong mau thir tai thei didm phan tich khdng qua xir Iy
oxy héa.

3.1.2
Clorua vé co (inorganic chloride)
Géc clorua cé mit nhu axit clohydric, mudi ion ciia axit ndy, ho#ic hdn hgp cla ca hai.

313
Sulfat v6 co (inorganic sulfate)
Céc loai géc sulfat c6 mat nhur axit sulfuric, mudi ion clia axit ndy, ho#c hdn hop clia ¢ hai.

314
Sulfat tiém &n (potential sulfate)
Téng céc loai gbc sulfat vd co 6 mit sau khi mdu thr da phan (’ng vé&i chét oxy héa.
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4 Tém tit phwong phap

4.1 DPbi vdi sulfat vé cor ¢b s3n va clorua, 1am bay hoi mét lrgng nhd mau ethanol @én khi khé va
hoa tan lai dén thé& tich m3u ban d4u véi nwéc khir ion, va bom dung dich ndy vao may sic ky ion
bao gbm cdt trao d8i ion thich hop, bd (rc ché va detector din dién. Déi voi sulfat tiém &n, 1am
bay hoi mdt lrgng nhd mAu ethanol d&n khi khd va hda tan lai dén thé tich m3u ban d4u véi dung
dich hydro peroxit 0,90 % trong nwéc, va bom dung dich nay vao méy séc ky ion. Céc ion duwgc
tach dia trén &i lyec cla ching tai cac vi tri trao ddi khéc véi 4i lyc clia nhipa véi chit rira gidi. BY
(rc ché 1am ting d& nhay clia phwong phap do vira ting 49 dén dién cla chét phan tich va vira
gidm a8 din dién cta chét rlva gidi. B (rc ché chuyén a8i chét rlra gidi va chét phan tich thanh
dang hydro twong (rng cla cac anion. Céc anion trong m3u chira nwéc dugce dinh legng béng
tich phan cam (rng so véi dudng chudn ngoai, d8i véi méi ion duge tinh theo mg/L. Céc dung
dich hiéu chun dwgc chudn bj t& nhirng mudi thich hep hoa tan trong dung dich nwéc. Néng dd
cla sulfat v co tiém 4n ho3c sulfat vé co c6 s3n va clorua cé thd duge tinh theo mglkg bing
cach do khéi lwgng riéng clta miu ban diu.

4,2 Cac phuong phédp tvong ty dé xac dinh ham lwgng clorua va sulfat ¢é thé dwgc tim thay
trong ASTM D 5827 dbi v&i chét 1dng 1am mat ddng co, trong ISO/CEN 15492, TCVN 11049
(ASTM D 7319) abi vé&i etanol biing séc ky ion bom miu tripc tiép, va trong ASTM D 7318 déi véi
chi riéng sulfat béng chuin A chi dién thé.

5 Y nghia va st dung

5.1 Ham lweng sulfat va clorua cé thé durgc tim thdy trong cén lng bd loc bugi va c#n ling trong
bd phun nhién liéu. Viéc chdp nhan s& dung cac thanh phdn nhién liéu va cAc nhién lidu thanh
phim phy thudc vao ham luegng sulfat va clorua.

5.2 Ham lwgng sulfat vd co cé sdn, sulfat v co tidm &n va chorua tdng, drgc xac dinh theo
phurong phép nay, cé thé si» dyng nhu mét sé do v& khd ning chép nhén s& dyng céc thanh phan
xang ding 1am nhién liéu cho ddng co danh Ifra tir ddng.

6 Caccan tré

6.4 Céac cin tré c6 thd do cac chit ¢6 cling thoi gian Iy sdc ky ion, d¥c biét néu ching cé
ndng 49 cao so v&i chit cin phan tich. Cé thé pha lodng m3u hoZc thém chét chudn 4
giam thidu hoic loai bd hiu hét cac can tra.
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6.2 Ving I8m nwéc (khodng tréng ciia hé théng, pic 4m nhu trén Hinh 1) ¢ thé gay cén tré dén
mdt sé may phan tich. Thong thudng, ddi véi phép xac dinh clorua va sulfat, viing 16m nwéc
khdng gay can tré vi cac pic clorua va sulfat cach xa ving 16m nudec.

6.3 Luwong vét clorua va sulfat dwgc xac dinh frong phuwong phap ndy, c6 thé gy cin tr& do sy
nhiém bin tir dung cy thuy tinh, chét rira gidi, thuéc thi¥, v.v... Phai rét cin thén 6& ddm bio sy
nhi&m bn & mirc thp nhit. Nén diing giing tay khéng cé bt da trénh 1am nhi&m bin miu.
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Hinh 1 — S&c ky 44 lon dién hinh ciia mét dung djch chira 1 mg/kg céc anion khic nhau
trong nwéc

7 Thiét bj, dyng cy

7.1 Cén phdn tich, c6 khi ning can @én 2000 g, chinh xac aén 0,01 g.
7.1.1 Cén phén tich, cé kha ning can dén 100 g, chinh xac dén 0,0001 g.
7.2 Tu sdy, dugc kidm soat tai nhiét dd 110 °C + 5 °C @& s4y natri sulfat va natri clorua.

7.3 Binh hat 4m, c6 chira silica gel @4 hoat hod (hodc chét hit &m twong duong) va chét chi thi
ham lwgng &m.

7.4 Pipet hojc dyng cy chuyén th& tich, pipet thuy tinh loai A ho¥c loai twong duong cé
dung tich 2,0 cm® ho#c pipet tyw ddng gin dAu polypropylen diing mét 1An.

7.41  Xylanh nhya, loai 10 cm®, dung mét 1an, khéng bt bude phai gén éng lgc xylanh 0,2 ym
(phai khéng c6 clorua va sulfat).

8.
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7.5 Binh dinh mirc, logai A, dung tich 1 L va dung tich 10 mL.

7.6 Thiét bj sic ky ion, hé théng phan tich v&i tit cad cac phy tiing cin thiét bao gém xylanh,
cot, bd tre ché, khi va detector.

7.6.1 H8 théng phun, ¢6 kha ning cip 25 pL véi d6 chinh xac cao hon 1 %.

7.6.2 Hé théng bom, c¢é khd nang truyén leu legng pha dong tir 0,5 mL/min dén 1,5 mL/min
v&i dd chinh xac cao hon 5 %.

7.6.3 COt bdo vé, dung d& bio vé cjt phan tich khdi cac thanh phan bj lru gitr manh. Viéc tach
s& tét hon khi dung lyc tach cao hon.

7.6.4 COt tach anion, ¢6 kha nang tach chét phan tich dat yéu cdu san xuét (xem Hinh 1).
7.6.5 Thiét bj trc ché anion, thiét bj rc ché mang micro hodc twong duong. Cit trao déi cation &

dang hydro da duwgc s dyng thanh ¢dng, nhung cin phdi phyc hdi theo chu ky. Didu nay dugc
chl ra b&i @0 din dién clia ndn cao va tin hiéu chét phan tich thép.

7.6.6 Detector din dién, dung tich thAp (< 2 pL) va lwu lwgng thip, nhiét 48 duec bd chinh, ¢é
kh3 n3ng do It nhat tr 0 uS/cm dén 1 000 pS/cm trén thang do tuyén tinh.

7.6.7 Phan mém tich phén hodc hé théng d( ligu sdc ky, cb khad nang do dién tich pic va
thoi gian leu, va hidu chinh di ligu phi hep dwéng nén sic ky 3.

7.7 Ging tay, loai khdng cd bt.

7.8 Khéi nhiét, bAng nhdm, cé kha ning gia nhiét dén 65 °C v&i c4c 16 phi hep dé gilr céc lo
thay tinh dung tich 15 mL, v&i phwong phép théi nito vao miu.

7.9 Lo thiy tinh, dung tich 15 mL cé nit ddy kiéu xody.

8 Thudc thir va vat ligu

8.1 DO tinh khiét clia thudc thir - S& dung cic hoa chét clp thube thir hoc céc hba chét cé
db tinh khiét cao G& chudn bj tAt cd cdc miu, cac dung dich chudn, cht rira gidi va dung dich
tai ché. Trir khi c6 quy dinh khéc, tht ca cac thudc thir phai phi hop v&i cic tiéu chudn hién hanh.
C6 thé slr dung céc clp khac, véi didu kign 1a cac thubc thir nay cé d9 tinh khiét ad cao, khi
s dyng khdng lam gidm 46 chinh xac cla phép thr.

8.2 D tinh khiét clia nwéc — Trir khi ¢6 quy dinh khéc, nwéc phai duge hidu 1a nrde thude thiv
nhw @3 quy dinh loai Il trong TCVN 2117 (ASTM D 1193). Nwdc phdi phit hop véi tat ca thiét b
séc ky ion va cac yéu clu cha bt (vi dy, loc, khv khi, v.v...) d& chudn bj va bao quan chét rira giai.

8.3 Dung dich dém rira giai — Dung djch rira gidi dwgc dung phy thugc vao hé thdng hodc
cdt phan tich dwoc siv dung (lién hé véi ngudi ban thiét bj va cot). Db véi sic ky db trong Hinh 1,

9
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st dyng dung dich d8m rlra gidi sau: natri bicacbonat (NaHCO;) 1,7 mM va natri cacbonat
(Na;CO,) 1,8 mM. Hoa tan 2,8563 g + 0,0005 g NaHCO, va 3,8157 g + 0,0005 g Na,C0, vao
nwée thubc thir trong binh dinh mirc loai A dung tich 1 L va pha loang @én thé tich. Pha loang
100 mL dung dich géc nay dén 2000 mL véi nuéc thube thir @& thanh dung dich rira gidi Iam vige
cubi cling. C6 th& chudn bj céc thd tich khic clia dung dich gbc khi s dung ty I& thubc thir
thich hep. Tuén theo huédng din cy théd clia nha cung cp c4t dang dugc st dung cho dung dich
nay. Ngodi ra, dung dich nay c6 thé dwgc mua tir nha cung cép dli nang lyc.

8.4 Dung djch trc ché cho thiét bj trc ché mang, axit sulfuric 0,025 N. Cén than thém 13,7 mL axit
sulfuric c&p thudc thr (khdi Irong riéng twong déi 1,84) vao khodng 500 mL nuée thudc thiy trong
binh dinh mirc dung tich 1 L. (Canh bdo ~ Viéc nay sé lam cho dung dich rét néng. D& dung dich
ngudi treée khi pha loding dén thé tich 1000 mL. Khéng bao gid dugc cho nurde vao axit dam dac).
Pha loang @&n 1000 mL bing nudc thubc thir va ghi nhan dung dich 12 axit sulfuric 0,50 N. Pha loang
100 mL ndng @8 nay dén 2000 mL bing nwéc thubc thir a& c6 dung dich (e ché am vigc cudi ciing.
C6 thd chufin bj cac thé tich khac cho dung dich gbc, st dung ty 18 thubc thir thich hop. Tuan theo
huéng din cu thé clia nha cung ¢ép cdt dang duwgc sir dung cho dung dich nay.

8.5 Natri sulfat, khan, cip thuc thir, 86 tinh khiét téi thidu 99 %. (Canh béo — Khéng dugc nuét.
Tranh tiép xic néu khdng cin thiét).

8.6 Natrl clorua — cip thudc thir ACS, @9 tinh khiét t&i thidu 99 %.

8.7 Etanol, dwoc bién tinh v&i metanol, etanol cAp y té hodc cép cong thirc 3 A, khan, dugc
bién tinh véi etyl axetat, metylisobutyl keton va naphta hydrocarbon. (Canh bao — D& chay, déc,
cé thé gay hai hodic chét ndu nuét phai ho3c hit vao, trénh tiép xic véi da).

8.8 Dung djch hydro peroxit, 30 %, dung dich hydro peroxit 30 % thuong phdm ban sén.

8.9 Khi nito — d tinh khiét 99,99 % mol, khéng cé hydrocarbon.

9 Chuén bi dung dich chuin

9.1 Dung djch gbc

9.1.1 Dung djch géc sulfat, khodng 2000 mg/L — a& dam bdo khd, cho (5 g) natri sulfat khan vao
ta sdy tai nhiét @ & 110 °C trong it nhit 1 h, 88 ngugi, va gil trong binh hat &m. Can chinh xéc
2,96 g natri sulfat khan, chinh xdc dén 0,1 mg va chuyén vao binh dinh mic dung tich
1 L. Thém nuwdée loal || d& hoa tan natri sulfat, va pha dén thé tich. Tinh ndng d% sulfat trong
dung dich theo céng thire 1. C6 thé chudin bj cac thé tich khac cho dung dich gdc véi viéc st dung

'ty 18 thubc thir thich hop.
Dung dich gdc sulfat (mg/L) = (g Na,SOy) (0,6764) (1000 mg/g) /1L &)

trong d6

10



TCVN 11050:2015

g Na;SO, la khéi Irgng cla Na,SO, dugc hoa tan trong 1 L, tinh bing gam, va
0,6764 14 ph&n trdm khdi lwgng sulfat trong Na,SO,.

9.1.2 Dung djch géc clorua (khodng 2000 mg/L) — Dé dam bao khd, cho (5 g) natri chlorua khan
vao th sdy tai nhiét dd & 110 °C trong it nhét 1 h, d& ngudi, va gilr trong binh hat &m. Can 3,30 g
natri clorua khd, chinh xac dén 0,1 mg va chuyén vao binh dinh mirc dung tich 1 L. Thém nuéc
loai Il d& hoa tan natri chlorua va pha @én thé tich. Tinh nbng dd clorua trong dung djch theo
cdng thire 2. C6 thd chudn bj cac thé tich khac cho dung dich gbc, s dung ty Ié thubc thir

thich hep.

Dung dich géc clorua (mg/L) = (g NaCl) (0,6068) (1000 mg/g) /1L (2)
trong @6

g NaCl 12 khdi lwgng clia NaCl dwrgc hoa tan trong 1 L, tinh bang gam, va

0,6068 12 ph3n tram khéi lwgng chlorua trong NaCl.

9.2 Dung dich chuin clorua va sulfat trong nwéc — thém nwéc loai I, dung dich gée clorua va
sulfat vao binh dinh mdc thly tinh dung tich 1 L theo Bing 1 d& dat dwoc dung dich chuin
mong muén. Cac dung dich chudn nay nén loai bd va pha lai hang théng.

9.2.4 Thém dinh lwgng dung dich gdc clorua va sulfat (9.1) vao binh dinh mirc va tron dinh lvgng
bing nudc logi Il theo Bang 1. CAn than do chinh x4c thé tich dung dich gdc sulfat va clorua duec
thém vao trong binh, va a& dy binh dén 1 L v&i nwdc loai Il. Ndng @9 sulfat va clorua clia mdi
dung dich chuin dwge tinh theo cong thirc 3 va cong thirc 4.

Sulfat trong dung dich chudn (mg/L) = Vax Ca/ V (3a)
Clorua trong dung dich chudn (mg/L) = Vb x Cb/ V (3b)
trong @b

Va 1athd tich clia dung dich géc sulfat (vi dy, Bang 1, cdt 3), tinh bing mL;

Ca landng dd clia dung djch géc sulfat (cdng thirc 1), tinh bang mg/L;

Vb 1 thd tich clia dung djch gbc clorua (vf dy, Bang 1, cét 2), tinh bing mL;

Cb  la ndng dd clia dung dich gbc clorua (cdng thire 2), tinh bing mg/L; va

v 1a thé tich cudi cling cita dung djch chuln, tinh bang L.
9.2.2 Phép nhan hodc chia céc gia trj trong Bang 1 ¢6 thé dung @& chuin bj cac thé tich téng
dung dich chuin khac, céng thirc 3a va cong thire 3b van duge ding dé tinh ndng d ion chudn.

CHU THICH 1: Céch khdc, c6 thd s& dyng dung dich hidu chudn gbc thuong phidm ban sén, véi diéu kién 13
dung dich d3n xuét ciia dung dich géc ban @Au hoic 12 vt ligu chudn duge chirng nhén, va khdng c6 cac chét
phan tich khac.

11
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9.3 Dung djch hydro peroxit, 0,90 % — ding pipet dung tich 3,0 mL lay cén than dung dich
thuéc thir hydro peroxit 30 % thwrong phdm ban s3n vao treng binh dinh mlrc dung tich 100 mL.
Thém nwéc loai |l pha loang dén thé tich.

CHU THICH 2: Hydro peroxit s& phan hly trong dung dich chira nuréc, do 86 chudn bj dung dich 0,90% méi
hang ngay.

Bang 1 — Chuén bj thd tich dung dich chuin chlorua va sulfat trong nwéc loai II

Dung dich chuén clorua va sulfat Dung dich géc clorua, Dung djch géc sulfat,

mg clorua hay sulfat / L nwéc mL mL
50 chi CI” | 25 _
20 10 10
10 5 5

5 25 25

1 05 0,5

0,5 0,25 0,25

0,3 0,15 0,15

10 Hiéu chuin

10.1  Thiédt 1ap séc ky ion theo sy hwéng din cla nha sdn xult. Khéng cb sn cac théng sé
cu thé vi céc thiét bj khac nhau sé ddi hdi cac chit rira giai, didu kién Iy lgng va cai a3t thiét bj
khac nhau. Hiéu chun sic ky ion vé&i It nhat ndm mdrc sulfat va clorua, bit ddu tir gén sat, nhung
trén gidi han phat hién nhd nhét, xac dinh tiép dai 1am vigc trong mAu s& dwgc phén tich. Néng ag
cha cac dung dich hidu chuln phai chin trén, chin dudi dai dy kién d6i v&i cac miu dugc
phén tich. Mt hosic nhiéu hon cac chit chuin dai trung binh duge st dung a8 kiém tra xac nhin
@9 tuyén tinh cla dwéng chuln.

10.1.1 Didu kién sic ky ion dién hinh (didu kién sir dung d8 tao ra séc ky @b Hinh 1):
Lwu lwgng: 1,5 mL/min
Lugng méu: 25 L
Déng trc ché: 2,0 mL/min

10.1.1.1 Cé thé s dung didu kién phan tich khdc theo huwdng din cla nha san xuit Didu
quan trong 14 két qua séc ky @6 nhén dugc cb chira cAc pic clorua va sulfat véi sy tach dwdng nén
nhw trén Hinh 1. Cac anion khac néu Iwgng 60 I&n c6 thé anh hudng dén phép xac dinh ham lvong
clorua va sulfat.

12
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CHU THICH 3 : Thé tich m3u sé thay 83i theo dung tich cdt, 80 nhay va cac yéu t§ khac. Xem sd tay
huéng d3n thidt bj séc ky ion va thong tin v& cot aéi v&i cac chi tiét may dic bigt cda nha cung c4p thidt bj.

10.1.2 Pudng chudn phan tich phai dugc thiét 1ap chi tai mét thang do detector duwgc cai dit dé
ngan nglra sy thay dbi a9 déc gay anh hwéng dwéng cong phén tich.

10.2 Puwéng chuldn phan tich phdi dwgc kidm tra xac nhan hing ngay ho#c bat ky khi nao
chay mau, treéc khi phan tich miu phai kidém tra dd phan gidi clia hé théng, hiéu chuidn va
dd nhay clia hé théng nhwr 12 mdt phan cla qua trinh kiém tra chét lrgng (xem Didu 14).

10.3 Pudng chuin sulfat va clorua phai dugc I3p lai sau bt ky sy thay ddi dung djch rira gidi
séc ky ion (8.3), @& thiét 13p lai thei gian lwu va do phan gidi ion.

10.4 Phép do cac dung dich chudn hiéu chudn. Bom 25 pL ting dung dich hiéu chuln (9.2) vao séc ky
ion, va tinh dién tich clia cac pic twong (’ng v&i cac ion sulfat va clorua. Séc ky dd ion clia dung dich
hiéu chudn 1 mg/L dwge néu trang Hinh 1 (cac anion khac néu cé mit sé rira gidi nhw da néu).

10.5 Xay dyng dwéng chuln sulfat va clorua bing cach tinh dién tich pic twong ng véi ndng dd
ion sulfat va clorua. St dung hdi quy tuyén tinh @& xac dinh dvong chuin thing nhét, cac dudng
phdi ¢ mot hé sé twrong quan binh phuong tdi thidu tuyén tinh 13 0,99 hoc Ién hon, xem Hinh 2
va Hinh 3. Hé sé dap (rng cho mdi ion, Rf, 1a d déc clia dwdng chuln thing, tinh bing mg/L/(sé
dém dién tich).

CHU THICH 4: Néu d3 thj clia c4c gia trj dién tich pic ¢c6 hé sb twong quan binh phurong téi thidu nhd hon

0,99, thiét bj va cac dung dich hiéu chudn phdi dwge kidm tra sai sé, va néu cin, quy trinh higu chudn phai
dugc 13p 1ai bit dAu tir Bidu 9.

11 Céch tién hanh

111 Liy méu

LAy mdu theo TCYN 6777 (ASTM D 4057) hoic ASTM D 4177. M3u phdi dwoc trdn ddu aé
d3m bdo ddng nhat. LAy miu dai dién d& phan tich. M3u nén 4y vao binh chira (tét nhat 13 binh
bing thly tinh hodc polyetylen), c6 ndp kin khit d& tranh bay hoi. Binh chira miu phai khong
dugc chira bt ky sulfat ho3c clorua cin ho3c chiét ra. Néu binh chira da dwoc rira sach bing
nuéc, triedre khi sz dung phai rira k§ bang nuéc thubc thir loai Il va lam khé.

11.4.1 Tron ky miu trong binh chira ngay treédce khi ldy miu phan tich ra.

11.1.2 Cac miu c¢6 thé dugc st dung d& phan tich hodic ham lwgng sulfat vé co ¢6 sdn hoic
ham Iong sulfat tiém an, hodc ¢a hai, cling nhwe ham lugng clorua tdng.

11.2 Thiét 1ap sdc ky lon theo hwéng din cia nha sin xudt

11.21 Can biing hé théng bing cach bom chét rira gidi tir 15 min dén 30 min, cho dén khi nhén
dwge dwdng nén 8n dinh.

13
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Higu chuin sulfat cita phwong phap séc ky ion

\

Néng a9 sulfat (ug/mL)

1 R H A H
Dién tich pic sulfat

Hinh 2 - DPwéng chuin dién hinh cta sulfat

Hiéu chudn clorua ciia phwong phap séc ky ion

y = 13,491x
R?=0,9973

/

H

Ndng d6 clorua (pg/mL)

14

Dién tich pic clorua

Hinh 3 - Drong chudn gién hinh cia clorua
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11.3 Bét dAu chay sdc ky theo huéng din clia nha sdn xuét.

11.4 Ham lwong sulfat vo co co sén va clorua tdng

11.4.4  CAn than thém 2,00 mL mau thi etanol vao lp thdy tinh dung tich 15 mL rdra sach,
sAy khd, da trlr bl khong vén nap kin.

11.4.2 Dt Io thuy tinh cé mAu 1&n tm nhiét & 65 °C va thdi déu déu mét ddng nito vao miu voi
tdc @6 2 mUmin dén 3 mU/min. P& miu khd hoan toan, mét khoang 5 min dén 10 min. Khi da hét
tat ca chét I6ng, 1y lo thuy tinh ra khdi tAm nhiét va d& ngudi & nhiét 6 phong (tir 60 °F dén 80 °F).

CHU THICH 5: C6 thé con c3n diu nhe tir chét bién tinh etanol. Khéng quan tam v& c3n ndy néu né 12 mang
méng, V1 sulfua ho3c clorua trong 36 $& dugre chidt vao pha nuée.

11.4.3 Cin than thém 2,00 mL nwéc loai Il vao miu da khé. Day kin lo thuy tinh bdng nép van,
va 14c manh lo d& hoa tan tat ca cic mudi dang rén.

11.4.3 Bom dung dich két qua vao trong sic ky ion nhtr trong 11.6.
11.5 Ham lwgng sulfat tidém dn

11.5.1 Cin than thém 2,00 mL miu thir etanol vao lo thdy tinh dung tich 15 mL rla sach,
sly khd, a3 trlr bl khéng vin-nép kin.
11.5.2 D3t lo thuy tinh c6 miu 1&n tAm nhiét & 65 °C va thdi déu déu mdt dong nito vao miu. Dé

m&u khé hoan toan, mét khodng 5 min dén 10 min. Khi a8 hét t4t cd chét Idng, 14y lo thuy tinh ra
khi tdm nhiét va 8& ngudi & nhiét ad phong (tir 60 °F dén 80 °F). Xem CHU THICH 5.

11.5.3 Cén than thém 2,00 mL dung dich hydro peroxit 0,90 % (9.3) vao miu @& khd. By kin Io
thuy tinh bang nép van, va l4c manh lg d& hoa tan tit ca cac mudi dang rén.

11.5.4 Bom dung dich két qua vao trong séc ky ion nhw trong 11.6.
11.6 Bom 25 ul dung djch mAu (11.4 ho3c 11.5) vao séc ky ion, va do dién tich pic twong (rng
vdi ion clorua va sulfat.

11.7 Néu ndng @9 ciia anion dang phan tich vugt qua ndng dd clia dung dich hiéu chuin
cao nhét, thl pha lodng dung dich m3u bing etanol bién tinh khdng chira sulfat ho3c clorua do
dwgc néu thich hgp, va 13p lai phép do. Hé sé pha lodng trong phép tinh ndng @ sulfat trong miu
etanol phai dwoc tinh dén, va tinh hé sé pha loang theo cong thirc 4.

14
F=Z (5)
trong doé
F la hé sb pha loang;
VF 1A thé tich cUa m&u ban d4u duge pha loang, tinh bang mL; va
Vi 14 thé tich cha dung dich cudi clng, tinh bdng mL.

15
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12 Tinh két qua

124 Ndéng @9 sulfat ho#c clorua trong m3u etanol, tinh bang mg/L (ug/mL), tinh theo céng thirc 6.

C=AxRfxF (6)
trong dé

c 14 ndng @6 anion trong mAu etanol ban dAu, tinh bing mg/L;

A 1 dién tich pic anion, t&r sic ky @8 ion trong 11.6, tinh bing sé dém;

Rf  1a hé sé tin hiéu dudng chuln trong 10.5, tinh bing mg/L/sé @ém; va

F la hé sé pha lodng tir cdng thirc 4 (= 1,0 néu khdng pha loang).
122 Don vi mg/L (thé tich) c6 thé adi sang ma/kg (khéi lrgng) bing cach s dung khéi lugng
riéng clia cung etanol bién tinh ¢6 mat trong miu, nhir trong céng thirc 6. Khéi legng riéng clia

etanol bién tinh (d) tai nhiét 88 phong ¢é thé dwgc xac dinh theo phwong phap TCVN 8314 (ASTM D
4052).

Ham lrgng sulfat (mg/kg) = ham lwgng sulfat (mg/L)/d (7)
trong a6
d Ia khéi Ivgng riéng clia etanol bién tinh, tinh bing g/mL.

13 Bao cao

13.1 Ham lwgng sulfat vé co c6 sin va clorua téng

Béo céo két qua ham lwgng clorua tdng va sulfat vd co cb sdn chinh xac dén 0,1 mg/kg dbi véi céc
m&u chira nhidu hon 3,0 mg/kg, chinh xac dén 0,01 mg/kg déi véi cac mAu chira it hon 3,0 mg/kg.
Céc két qua cy thé thu dwgc theo TCVN 11050 (ASTM D 7328).

13.2 Ham lwgng sulfat vé co tidm 4n

Béo c4o két qua ham lirgng sulfat vé co tidm 4n chinh x4c dén 0,1 mg/kg ddi véi cdc miu chira nhidu
hon 8,0 mg/kg, chinh xac d&n 0,01 mg/kg abi v&i cac m3u chira It hon 8,0 mg/kg. Cac két qua cy thé
thu dwgc theo TCVN 11050 (ASTM D 7328).

14 Kiém soat chit lwgng (QC)

14.1 Kiém tra, xac nhén tinh n3ng cta thiét bj hodic quy trinh thtr bdng phép phan tich mét hoic
nhiéu mau kiém tra chét lwgng sau méi 1An hiéu chuln va it nhat sau m8i ngay st dyng. Vi dy,
mot mAu kiém tra t6t c6 thé 12 mot miu etanol dai dién don 1& (xem A.5), dugc phan tich I3p di
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3p lai theo cdc quy trinh trong Didu 11. Nhitng két qué nay duoc ghi trong biéu ab kidm soat aé
ki&m tra tinh &n dinh v& mat théng ké ctia hg théng, nhu trong A.3.

14114 Céc m3u kidm tra co thd dwec chudn b trong nwéc. Mét lvgng chlorua va sulfat goc dang
16ng dwoc thém nuwdc loai Il theo Bang 2 trong 1 L dung dich. Néng @9 ion dwgc tinh theo cdng
thirc 7a va cong thirc 7b. Cac miu kiém tra trong Bang 2 dwoc phan tich theo cac quy trinh trong
Didu 11. Céc két qua nay dwoc ghi lai trong biéu db kidm soat @& kiém tra hé théng vé a6 én dinh
thdng ké, nhu trong A.3.

Ham lwong sulfat trong dung dich chuan (mg/L) = Va x Ca x 10° (7a)
Ham lwgng chlorua trong dung djch chuln (mg/L) = Vb x Cb x 10° (7b)
trong dé

Va 14 thé tich clia dung dich gbc sulfat (Bang 2, cét 4), tinh bang mL;
Ca 12 ndng b cua dung dich géc sulfat (cong thirc 1), tinh bing mg/L;
Vb  la thd tich clia dung dich géc chlorua (Bang 2, cét 3), tinh bang mL;
Cb  la ndng dd ciia dung dich géc chlorua (cdng thirc 2), tinh bang mg/L;

14.2 Khi 3a cb cac tht tuc v& kidm soét chét lwgng QC/ dam bdo chét leong QA cho didu kign
thir nghiém, thi c6 thd st dung cac thil tuc ndy @& khing dinh a6 tin cdy cla két qua thi.

14.1.2 Néu khong ¢6 cac thi tyc v& kiém soat chét lugng QC/ dém bdo chat lugong QA cho
diéu kién thi nghiém, Phy lyc A c6 thé dugc ap dung nh 13 hé théng QC/QA.

Bang 2 - Cac miu kidm tra clorua va sulfat c6 thé cé

Dung dich chudn clorua va sulfat Thé tich clia Dung dich gbc Dung dich géc
mg clorua hay sulfat/ 1L nwéc dung dich cuédi, L clorua, sulfat,
mL mL
50 mg/L, chi CI” 1,00 25 _
20 1,00 10 10
10 1,00 5 5
5 1,00 2,5 25
1 1,00 05 0,5
0,6 1,00 0,25 0,25
03 1,00 0,15 0.15
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15 D§ chum va dd chéch

15.1 D& chum - P§ chum cla phrong phép thr nay dwgc xac dinh bing cach danh gia théng
ké cac két qua thr nghiém lién phéng nhw sau:

15.1.1 Do I3p lai -~ Sy chénh léch gira hai két qua thir nghiém lién tiép nhan dwoc do cing mét
thi nghiém vién tién hanh trén cling mot thiét bj, duéi cac diéu kién thl nghiém khéng adi, trén
ciing mét mau thir, trong mét thoi gian dai v&i thao tac binh thwedng va chinh xac clia phuvong
phap thir nay, chi mdt trong hai mwoi tredng hop duec virot cac gia tr dwéi day.

15.1.1.1 Ham lrong clorua téng — M4t dinh lwong gi¢i han gdp (PLOQ) 14 0,75 mg/kg. B9 ldp lai
rv&i dai st dung tir 0,75 dén 50 mg/kg ham lwgng chiorua téng ¢3 do durgc tinh nhu sau:
r=0,02078 (X + 10,0709) (8)
15.1.1.2 Ham lwong sulfat vo co ¢6 sén — M4t dinh lwgng gidi han gop {PLOQ) [a 0,55 mg/kg.
Bo
13p lai rvéi dai sir dung tir 0,55 dén 20 mg/kg ham lwgng sulfat vo co ¢6 sdn da do dwee tinh nhw
sau:
r=0,2319 (X + 1,000F - 0,4)>%° (9)
15.1.1.3 Ham lwong sulfat tiém &n — M3t dinh lgng gidi han gbp (PLOQ) 13 4,0 mg/kg. PH 1&p
lai r véi dai st dung tir 4,0 d&n 50 mg/kg ham lugng sulfat tidm An a3 do dugc tinh nhw sau:

r=0,1763 %) (10)
trong doé:

X la néng a8 chét phan tich, tinh bang mgrkg.
15.1.2 DO t4i I&p — Sy chénh léch gilba hai két qua thir nghiém déc lap, nhén dugc do hai thi
nghiém vién khac nhau lam viéc trong hai phdng thtr nghiém khac nhau, trén cing mft m&u thir,

trong mét thoi gian dai véi thao tac binh thieding va chinh xac clia phwong phép thir nay, chi mét
trong hai mwoi trieéing hop dwge veegt cac gia tri duwdi day. '

16.1.2.1 Ham luong clorua téng — B téi 1ap R véi dai sr dyng tr 0,75 dén 50 mg/kg ham lwong
clorua t6ng da do dwoc tinh nhur sau:

R =0,1173 (X + 10,0709) (11)

15.1.2.2 Ham iwgng sulfat v6 co c6 sdn — D3 t4i 13p R voi dai st dung tir 0,55 dén 20 mg/kg
ham lgng sulfat vé co ¢6 sdn da do dwoc tinh nhw sau:

R = 1,0963 (X + 1,000E — 4)%°°%® (12)

15.1.2.3 Ham leong sulfat tidm &n — DO tai 1ap R v6i dai st dung tir 4,0 dén 20 mg/kg ham
lvgng sulfat tiém &n d3 do dwoc tinh nhw sau:

18



TCVN 11050:2015

R = 1,0505 (X>*%% {(13)
trong doé
X 14 ndng @& chét phan tich, tinh bdng ma/ka.

15.2 Dé chdch - Vi khang cb s3n vat liéu chudn drgc chap nhan tai thei didm thdr nghiém lién
phang, nén khdng xac dinh duoc d chéch tai thdi diém nay.

15.3 Baéng 3 dura ra gié tri 36 chym dwoc tinh tir cdng thirc 8 @én cdng thirc 13.

Bing 3 - D$ chum phwrong phap thir

Chét phan tich mg/kg D& 13p lai () D6 t4i 13p (R)

Clorua téng 1,0 0,2 1,3
20,0 0,6 35

50,0 1,3 7.0

Sulfat vd co ¢6 sdn 1,0 0,2 1,1
4.0 0,5 2,2

20,0 1,0 4.9

Sulfat v6 co tiém &n 4,0 0,4 1,8
20,0 0,6 35
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Phuy lyc A
(Tham khao)

Kiém soéat chét Irgng (QC)

A.1 " Kiém tra, xac nhan tinh ndng ciia thiét bj hodc quy trinh th& béng phép phan tich mau
kiém tra chét Iwong (QC).

A2 Trudc khi giam sat qua trinh do, ngudi sir dung phwong phap thlr can xac dinh gia tri
trung binh va giéi han kiém soét cla méu QC (xem ASTM D 6299, ASTM D 6792, va MNL 7).

A.3 Ghi cac két qud QC va phan tich theo db thi kiém sodt hodc k§ thuat théng ké twrong trng
khac d& tim ra hién trang kidm sodt théng k& clia toan bd qua trinh thir (xem ASTM D 6299,
ASTM D 6792, va MNL 7). BAt ky thong sé ndo ndm ngoai ving kidm soat cling can nghién clru
kj d& tim cac nguyén nhan chinh. Cac két qua clia nghién clru ndy cb thé din dén viéc phai
hiéu chuan lai thiét bj, nhwng khong cin thiét.

A.4 Néu trong phirong phap thir khdng y&u cdu rd, tn suét thl nghiém QC phy thudc vio tm
quan trong ciia chi tidu chét lvgng dwec kidm tra, dd &n dinh clia quy trinh thlr va céc yéu cau
clia khach hang. Néi chung, Miu QC dwgc phan tich méi ngay thi» nghiém v&i cac mau hang
ngay. Tan suét QC s8 ting I6n néu trong ngay lreng mAu phan tich nhidu. Tuy nhién, khi céng b
la phép thir dang dugc tién hanh dwéi didu kién kidm soat thdng ké, thl tn suét thi QC c6 thé
gidm. P& chum cla m3u QC phai dwoc kim tra theo a8 chuym phwong phéap thir ASTM dé
dam bdo chét lwong clta cac di lidu.

A.5 Khuyén nghj1a cac mBu QC phai 14 méu dai dién cho chét duoc phan tich-hang ngdy. Can cé
s&n lrgng miu QC 1én cho chu ky str dyng @4 dinh, cadc mau nay phai ddng nhit va &n dinh duéi
didu kién bao quan quy dinh. Xem ASTM D 6299, ASTM D 6792, va MNL 7 v& céc hu&ng din thém
dbi véi QC va cac k¥ thuét db thi kiém soét.
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