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Lé&i néi ddu
TCVN 5597:2010 thay thé cho TCVN 5597:1991.
TCVN 5597:2010 hoan toan twong duong véi ISO 1138:2007.

TCVN 5597:2010 do Tiéu Ban k§ thuat tiéu chudn quéc gia TCVN/TC45/TC2
Cao su - Phuong phép thir bién soan. Téng cyc Tiéu chufin o lueng
Chit lgng a& nghj. B Khoa hoc va Cbng nghé cdng bb.
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Phu gia cao su — Than den - Xac dinh ham Iweng Iwu huynh

Rubber compounding ingredients - Carbon black — Determination of sulfur content

1 Pham vi ap dung

Tiéu chudn nay quy dinh ba phwong phap xac dinh tdng ham lugng Iy huynh c6 trong tét ca céc .
loai than den d& st dung trong cdng nghiép cao su:.

- Phuong phap A, st dyng nhiét lweng ké cé bom oxy;
- Phweng phap B, st dyng 16 dbt;
- Phuwong phap C, sir dung may phan tich ty dgng.

Lién quan dén v&n d& an toan va d chum cia phép thi¥, tét nht 12 si dung hé thdng tw déng. C6 thé
chdp nhan phwong phap phan tich héa hec théng dyng (phuong phap A va phuong phap B)
néu khéng co s3n thiét bi ty ddng.

2 Tailigu vign din

Céc tai lidu vién din sau day 13 cAn thiét d& 4p dung tiéu chudn ndy. Dbi véi cAc tai ligu vign dén
ghi nam céng bé thi ap dung ban dwgc néu. D véi cac tai liu vién din khéng ghi nam cong bd
thi 4p dung phién ban méi nhit, bac gbm ca céc sira ddi, bd sung (néh co).

ISO 156671, Rubber and rubber additives — Determination of total sulfur content us}ng an automatic
analyser (Cao su va phy gia cao su - X4c djnh téng ham luong fvu huynh sir dung méy phén tich
tr dong).

3 Phwong phap A: Nhiét lwgng ké cé bom oxy

3.1 Nguyén tic

Phan mAu thr da bidt treée khdi lwgng coa than den a3 sdy kho dwec dbt chay trong nhigt lvong
ké cé bom oxy. Sau dé mé& bom, ding nuéc riva cac bé mét bén trong va ‘gom phin nwéc rira vao
trong cée. Liru huynh trong phén nuéc rira dwec két tia dudi dang bari sulfat, dugc thu lai va

can, Tinh phan trdm lwu huynh.
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3.2 Thudc thir

Trong sudt qua trinh phan tich chi stz dung thubc thix cAp tinh khiét phan tich va nudc cht hoac
nudc co cép tinh khiét twong dwrong.

3.2.1 Bari clorua, dung dich 100 g/L

Hoa tan 100 g bari clorua dihydrat (BaCl,. 2H;0) trong nwéc va pha loang dén 1 .

3.2.2 Axit clohydric, px 1,19 g/mL.

3.2.3 Axit picric, dung dich bdo hoa

Cho mét lugng duw axit picric vao nwdc chira trong binh ¢6 ndt thuy tinh. Lc manh binh dé axit picric
hoa tan dén mirc bic hod. Mot it tinh thé axit picric phai con lai trong dung djch sau khi bdo hoa.

3.2.4 Oxy

Ngudn cung cp oxy co cAp tinh khiét phu hop (khéng chira hgp chét lwu huynh) tir.chai chira
theong phim.

3.3 Thiét bj, dung cy
Cac thiét bj, dung ¢y thong thudng phéng thir nghiém va nhirng thidt bj, dung cy sau

3.3.1  Nhigt iwgng ké cé bom oxy, ddy dU voi bd bién &p danh Ilra, day dét, cée chira nhién liéu,
gAu kibu oval, vé nhiét lvong ké, may khudy nurée quanh bom, nhiét ké nhiét legng c6 dai do tir 19 °C
dén 35 °C va ¢6 46 chinh x4c dén 0,02 °C.

3.3.2 Chai chira oxy, gdbm hé didu chinh va b néi vao nhiét lrgng ké cé bom oxy.

3.3.3 Chén nung, bang sir, dung tich 30 mL.

3..';.4 Ta sdy, loai co dong ddi Iy, ¢6 kha ning didu chinh dén nhiét d6 trong khodng 125 °C ¢+ 1 °C
va nhiét 35 ddng nhét trong khodng + 5 °C.

3.3.5 Lémop, co thé didu chinh nhiét a8 & 925 °C + 25 °C.

3.3.6 Phéu loc, phéu bunsen, cubng dai, 44 nghiéng 60°.

3.4 Cach tién hanh
3.4.1 Lam khé mét lwgng mau thich hep trong 1 h trong td sdy (3.3.4) tai nhigt do 125 °C.
3.4.2 Can khodng 0.5 g mau khd trong céc chira nhién liéu (xem 3.3.1). D&t cbc vao vong dién

cwc va gén ddy danh Ira nhe md ta trong hwong din vé nhiét lugng ké c6 bom oxy. Uén day
danh Itra sao cho day chim sau vao dwéi bé mét cda than den.

3.4.3 - Dung pipet hut 5 mL nwée dua vao trong chai bom. Sau d6 14p bom va cho ddy oxy (3.2.4)
(ap suét: 3 MPa)
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3.4.4 Thém 2 L nwéc, & nhiét d mai trwong, vao thung dwng bom nhigt lwgng. Bt thung vao
trong nhiét lvgng ké, dat bom vao thing, néi ddu chdng vao bom, day nhiét lvong ké d6 1&p
nhiét ké vao vi tri. Bat may khudy dién.

D& may khudy dién hoat dong trong 2 min, sau dé ghi lai nhi¢t d6 cla nudc. Bong hé théng
danh Iiva d& @bt lvong nap. Néu hé théng danh Ira khong ¢é dén bdo higu, thi gitr nat bat Ia
dién trong 5 s mé&i tha ra. Quan sat sy tang nhigt dd cia nwédc. Nhigt 49 cua nwéc sé tang lén
khoang 2 °C trong khoéng 5 min. (N&u nhigt @4 khang tang I&n thi phép thir phai bo &i va lam lai
phép thir m&i). D& may khudy dién hoat dgng trong 10 min sau khi chdy.

L&y bom ra va gidm tir ti 4p suét trong thoi gian it nhat 1 min.

345 M& bom va rira toan bd b& mat bén trong cia bom bing nuéc, thu tat cd phin nwéc rira
vao trong cbc dung tich 250 mL. Loc dung dich vao cbe dung tich 400 mL, rira gidy loc ba lan
bing nuwée, mdi lAn 5 mL nuoc. Thém 5 mL axit clohydric (3.2.2), 5 mL dung dich ‘axit picric
bio hoa (3.2.3) va 10 mL dung dich bari clorua (3.2.1) vao phan dung dich lgc. Bun hén hgp nay
trén bép dién & nhiét dd thap trong thdi gian khodng 15 min. Sau a6 loc hdn hop qua gidy loc
khong tro va rira két tda trén gidy bing 10 mL nudc séi. Tiép tuc rira cho dén khi thir bing
bac nitrat, cho thdy khéng cé clorua trong phn dung dich loc.

3.4.6 Chuyén gidy loc co két tia vao chén st (3.3.3), can chinh xdc dén 0,1 mg. Than hoa va

nung trén ngon Iira thap cla bép gas nhiét A cao. Sau dé chuyén sang 16 map (3.3.5), kiém so4t
nhiét 46 & 925 °C # 25 °C, trong 30 min. Chuyén chén va cac cht trong chén vao binh hat dm, dé

ngudi @én nhigt 9 phong va can chinh xac @én 0,1 mg.
3.5 Bidu thi két qua
Téng ham lrgng Iy huynh, tinh bang phan tram kh&i lveng, theo céng thirc

0,1373(m, - m,)
my

x100

trong d6
me 14 khéi wgng cia phin mau thir d sy kh, tinh bing gam;

m, 14 khéi lrgng cla chén nung, tinh bang gam;
m,  lakhéi lwgng cla chén nung va két tia sau khi nung, tinh béng gam.
3.6 Bao cao thir nghiém
Béo cdo thir nghiém phai bao gdm cac thdng tin sau:
a) vign dan tiéu chuén nay;
b) nhan dang mau;

c) cac két qua nhan dwoc.
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4 Phwong phap B: Lo dét

4.1 Nguyén tic

Phan mAu thir da biét treée khbi lveng cla than den da sdy khd dugc nung & nhiét 4§ 1425 °C
trong 16 dét co ludng oxy. H6n hop Ivu huynh thodt ra ti phdn mau thir dwgc gom vao binh
chudn 4, co chira dung. dich axit clohydric. Chudn dé cic hop chét nay bing dung dich chun d§
tiéu chuén kali iodat- ali iodua. Tinh phan trdm Iuu huynh,

4.2 Thubc thir

Trong subt qua trinh phan tich chi sir dung thudc thir cap tinh khiét phan tich va nuwéc céat hodc
nudrc ¢6 cap tinh khiét trong dwong.

4.2.1 Axit clohydric

Pha 2 phan thé tich axit clohydric ddm dic (2z0 1,19 g/mL) véi 13 phan thé tich nude.

4.2.2 Kali iodat-kali iodua, dung dich chuin @ tiéu chuln

Hoa tan 1,1125 g kali iodat (KIO), 100 g kali iodua (KI) va § g kali hydroxit trong khoang 500 mL
nwéc. Pha lodng thanh 1 L trong binh dinh mirc.

Dung dich phéi dvoc bao quan trong chai tly tinh mau ndu hodc xanh 14 cay. Nén sir dyng dung
dich nay trong 30 ngay.

4.2.3 Tinh bdt, dung dich chi thi

Hoa tan 2,5 g tinh bdt va 5 mg thuy ngan(ll) iodua (Hglz) trong 1 L nwéc.

424 Oxy

Ngudn cung cép oxy cé cép tinh khiét phi hep (khéng chira hop chét luu huynh) ti chai chira
throng phim.

4.3 Thiét bj, dyng cy

Cac thiét bi, dung cy thong thréng trong phong thir nghiém va cac thiét bj, dyng cy sau.

4.3.1 Lo dét, thich hop cho viéc st dung & nhiét d 1425 °C ¢ 25 °c.

4.3.2 Ong dét, cé chiéu dai khodng 75 cm va mét dAu vuét thon.

4.3.3 Thuyén dét, dwec lam bang nhom oxit nung chay (alundum) hodc béng str.

Trwdc khi str dung phéi nung tét ca thuyén dét mei & nhiét'dd 1425 °C £ 25 °C trong 1 h.

4.3.4 BO didu chinh ap sudt va lwu lvgng ké.

4.3.5 B$ phan lam sach oxy, gdm binh rira khi chira axit sulfuric dam d3c (HzS04, po 1,84 g/mL)
va binh hip thy nudc chira ddy hdn hep cia soda amiang va canxi sulfat khan da dugc bao hoa v&i

cacbon dioxit.
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4.3.6 Ong syc khi, lam béng thuy tinh xdp tho.

4.3.7 Binh chuln @, dung tich khoang 500 mL.

4.3.8 Nat cao su, dugc trang bi cung véi bd phan xa nhiét & nhigt 4 cao. ho#c vach ngan lam
béing kim loai hodc vat liéu chju Ira.

4.3.9 Tu sdy, tét nhét 1a c6 dang déi luu, co°khd nang diéu chinh dén nhiét dg 105 °C £ 2 °C.

4.4 Cach tién hanh

4.41 Sy khd mot lrgng than den thich hop trong 1 h trong tii sy (4.3.9), & nhiét 6 105°C £ 2 °C.
Céin khodng 1 g mAu d sdy kha, chinh xéc dén 1 mg, va chuyén vao thuyén abt (4.3.3).

4.4.2 Cho dung dich axit clohydric (4.2.1) vao 1/3 thé tich binh chudn dd (4.3.7), thém 2 mL
dung dich chi thj tinh bt (4.2.3). Trong khi khudy dung dich thi thém lugng vira di dung dich kali
iodua (4.2.2) cho dén khi dung dich chuyén mau. Dt éng suc khi (4.3.6) vao binh chuén 4.

4.4.3 Didu chinh nhiét 45 16 a6t dén 1425 °C va théi oxy vao 18 véi luu lugng 1L/min (xem 4.4.4),
dua thuyén dét co chiza than den vao ving nong cua dng dét. Day dng dét ngay, sao cho khi
dugc gidi phong ra khi dét, thoat qua dng suc khi. Chuin 6 dung dich trong binh chudn d bing
dung dich kali iodat - kali iodua (4.2.2) aé gitr duqc- mau xanh trong binh chun d. Biém cubi cua
qua trinh chudn dd dat duoc khi, sau 3 min suc khi, khéng cn thém dung dich kali iodat-kali
iodua van duy tri mau xanh trong binh chudn dé.

4.44 Trudc méj day phép thir, hé théng dét phai duoc 1am sach trong 30 min bing déng oxy va
véri nhiét 49 16 bt tai 1425 °C 25 °C.

4.5 Bibu thj két qua
Tdng ham lugng Ieu huynh, tinh bing phan tram khéi Irgng, theo cdng thirc

Y
20m

trong dé
v la thé& tich cua dung dich chudn @3 tiéu chuln kali iodat—kali iodua cin thiét dé
chudn @9 (4.2.2), tinh bang mL;

m 14 khéi legng cua phan miu thir, tinh bang gam.
4,6 Bao cdo thir nghiém
Bao céo thi nghiém phai bao gdm cac théng tin sau:
a) vién din tiéu chudn nay;
b) nhan dang méu;

¢) cac két qua nhan duoc
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5 Phwong phap C: Phan tich tw dong

Xem ISO 15671 dbi véi yéu clu ky thuat clia phwong phap nay. Trong dé dwa ra ba kra chen
Kkhac nhau d& phat hién ra sulfur dioxit. Cing co thé s dyng detector cam (rng nhiét, mién la
duoc st dyng phu hop véi hiedna din cia nha san xuét.
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