
上海国际能源交易中心低硫燃料油（期货）
检验细则（试行）
第一章  总 则

本细则由上海国际能源交易中心（以下简称能源中心）低硫燃料油期货指定检验机构联合制定。

为保证低硫燃料油期货交割检验业务的正常进行，规范低硫燃料油实物交割检验行为，根据国家商品检验和能源中心有关规定，制定本细则。

低硫燃料油期货交割检验业务适用于本细则。能源中心、指定检验机构、指定交割仓库、检验委托人（以下简称委托人）等相关机构应当遵守本细则。

第二章  检验流程

第一节 检验标准和方法

下列文件中的标准和方法为本细则的检验标准和方法。不注日期的引用文件，其最新版本适用于本细则：

GB/T 1885 石油计量表

GB/T 4756 石油液体手工取样法

GB/T 6041 质谱分析方法通则，用于测定苯乙烯、苯酚

GB/T 8927 石油和液体石油产品温度测量手工法

GB/T 13236石油和液体石油产品储罐液位手工测量设备

GB/T 13894 石油和液体石油产品液位测量法（手工法）
GB/T 19779 石油和液体石油产品油量计算静态计量

JJG 168 立式金属罐容量检定规程

API MPMS 17.6 船岸之间管线充盈度确定准则

ASTM D93 用宾斯基马丁密杯试验仪测定闪点的试验方法

ASTM D95蒸馏法测定石油产品和沥青材料中水分的试验方法

ASTM D97 石油产品倾点试验方法

ASTM D240 用弹式量热计测定液烃燃料燃烧热的试验方法

ASTM D445透明和不透明液体运动粘度试验方法（以及动力粘度的计算）
ASTM D482 石油产品灰分试验方法

ASTM D664 用电位滴定法测定石油产品酸值的试验方法

ASTM D1298 用比重计法测定原油和液态石油产品密度、相对密度或API重度的试验方法

ASTM D4294 用能量分散X-射线荧光分光法测定石油产品中硫含量的试验方法

ASTM D4530 测定残炭的试验方法（微量法）

ASTM D4740 用点滴试验法测定残渣燃料油清洁度和相容性的试验方法

ASTM D4870 测定残渣燃料油中总沉淀物的试验方法

IP 501用灰化熔解法和感应耦合等离子体发散光谱法测定残渣燃料油中铝，硅，钒，镍，铁，钠，钙，锌和磷

IP 570 快速液相萃取法测定燃料油中的硫化氢含量

第二节 入库检验

指定检验机构接受委托检验

委托人应当在低硫燃料油入库前24小时，书面委托指定检验机构进行检验，检验包括：入库前品质预检、入库岸罐重量及品质检验，并将与指定交割仓库协商一致的入库计划向指定检验机构备案。如果船舶与岸罐之间管线存油需要置换的，应同时提交管线置换方案，并明确管线置换体积。入库前管线存油品质低于入库期货低硫燃料油的，指定交割仓库应予以置换。

办理委托时，应当提供下列相关文件：

（一）对进境保税低硫燃料油，且船舶直接靠泊卸货进行入库交割的，委托人应当提供装运港低硫燃料油商检证书、提单、海关入库核准单证、能源中心低硫燃料油期货入库申报/审批通知单等相关文件；

（二）对境内锚地减载、过驳的进境保税低硫燃料油进行入库交割的，委托人应当提供母船装运港低硫燃料油商检证书、提单、海关入库核准单证、能源中心低硫燃料油期货入库申报/审批通知单等相关文件。指定检验机构应对减载、过驳作业进行监卸监装，作业结束后以有效封识对受载船舶封仓，以备船舶抵达指定交割仓库卸货前查验，并提供相关证明文件；

（三）国产来料加工复出口或一般贸易出口的保税低硫燃料油进行入库交割的，委托人应当递交出口报关单、加工贸易手册项下的出口核注清单、出口法检证书、装运港低硫燃料油商检证书、生产企业产品质量检验单、货物来源证明、能源中心低硫燃料油期货入库申报/审批通知单等相关文件。

（四）由境内其它保税库转关运至指定交割仓库或在指定交割仓库开展保税低硫燃料油调合生产的保税低硫燃料油进行入库交割的，委托人应当递交保税低硫燃料油商检证书、货物来源证明、能源中心低硫燃料油期货入库申报/审批通知单等相关资料。

指定检验机构应当与委托人、指定交割仓库保持密切联系，掌握低硫燃料油入库动态，及时安排检验事宜。

指定检验机构进行入库现场检验

（一）入库前品质预检

1．委托人应当在低硫燃料油卸货入库前与指定检验机构、指定交割仓库确定拟交割低硫燃料油品质预检的取样时间、地点和方式。如委托人选择在国内装货港进行品质预检，指定检验机构应当在装船结束后立即从船舱取样，并在取样后铅封所有船舱舱盖阀及小舱盖，喉管出口阀门，海水阀及舷外排出阀，并记录封识编码。待船舶抵达卸货港后，指定检验机构应检查封识是否完好，并核对封识编码。品质预检合格后方可卸货。如委托人选择在卸货港进行品质预检取样，应当在船舱样预检合格后再行卸货。

2．取样标准：GB/T 4756。

3．指定检验机构应按照能源中心确定的品质预检项目进行实验室检测，品质预检项目包括：密度、运动粘度、硫含量、水分、闪点，如需混罐存储应当增加相容性。品质预检项目的标准和试验方法见附件一。

4．品质预检后，指定检验机构出具品质预检报告，并及时将品质预检报告提交给委托人、指定交割仓库和能源中心。收到品质预检合格报告后，方可卸货入库。

（二）施封与启封

1．确认关闭连通至非指定期货交割岸罐的所有阀门，确保有效隔离。

2．指定检验机构会同指定交割仓库对拟存储期货岸罐的出口阀、脱水阀、排污阀以及与卸油管线相连的所有旁路阀门施封，并记录封识编码信息，交由指定交割仓库签字确认，确保指定货物全部卸入指定期货岸罐内。

3．入库完成后，指定检验机构会同指定交割仓库对卸货前施封的封识完整性及封识编码进行核查；确认储存期货岸罐的进口阀已关闭，并施封。记录封识编码信息，交由指定交割仓库签字确认；解除与卸油管线相连旁路阀门的封识。

（三）入库前岸罐检验

1．计量

（1）按照JJG 168的要求，确认低硫燃料油交割指定岸罐所具备的条件。计量岸罐应当经有资质的国家计量行政部门标定，且其罐容表应当在检定的有效期内。

（2）检查岸罐管线充满情况，对于库区有循环设施的，应进行循环充满管线，或者通过船舶与岸罐之间管线存油置换，保证管线处于全满状态，确保低硫燃料油交接计量的准确。

（3）按照GB/T 13236的要求，确认所有用于岸罐计量的设备，包括温度计、量油尺等应当经有资质的国家计量行政部门标定，并且在检定的有效期内，所有使用的计量设备应当符合库区安全防爆规定。

（4）与指定交割仓库、委托人的计量人员按照GB/T 13894和GB/T 8927的要求，共同对液深或空距、明水、液温及罐区气温进行测量。

（5）如果计量完毕后8小时内未输油的，应在输油前按照前述方法进行复测，并以复测结果为准。

（6）岸罐内低硫燃料油处在低液位时，应避开岸罐的非计量区。

2．取样 

（1）样品种类

① A1样—入库低硫燃料油单独船舱或单一装载容器样品(多个)

② A2样—A1样之配比混合样品（两个）
③ B样—低硫燃料油入库前岸罐样品（三个）
④ C样—低硫燃料油入库后岸罐样品 （三个）
（2）船舱取样（A1样） 

① 登轮后向船方索取交割低硫燃料油的相关装船资料，包括重量证书、空距报告、提单、品质证书、船舶资料、管线分布、船舶经验系数以及配载图等。

② 向船方索取交割低硫燃料油的装运港随船样品。

③ 按照GB/T 4756的要求，与船方对装载交割低硫燃料油的每个船舱取两套平行样品，1.5（升）×2（罐），加封并做好标识。

（3）船舱配比样（A2样）
指定检验机构根据A1样配比两套混合样品，1.5(升)×2（罐）,加封并做好标识。

（4）岸罐取样（B样）
按照GB/T 4756的要求，在卸油前对每个岸罐内的低硫燃料油取三套平行样品，3（升）× 3（罐），加封并做好标识。当罐底油液位过低，无法取得B样时，指定检验机构应在取样报告中予以备注，油罐前尺密度采用库方提供的该罐最近检验报告密度。

（5）上述样品封存于指定检验机构指定地点，需要时开启其中任意一套进行检测。

（四）入库后岸罐检验

1．计量

（1）卸油结束后，待液面稳定4小时后进行计量。

（2）检查阀门封识及管线存油状况，尽可能保证其在输油前后保持相同状态。如果卸油前后管线存油状况不同，应在计算中予以修正。

（3）与指定交割仓库、委托人的计量人员按照本细则第六条第（二）款第1项第（5）点描述的方法对入库后岸罐内低硫燃料油的液深或空距、明水、液温及罐区气温进行计量。

2．取样

（1）岸罐取样（C样）

在卸油结束后，按照GB/T 4756的要求，对每个岸罐内的低硫燃料油取三套平行样品，3（升）× 3（罐），加封并做好标识。

（2）上述样品封存于指定检验机构指定地点，需要时开启其中任意一套进行检测。

按照GB/T 19779的要求，根据实验室检测的密度结果计算岸罐的低硫燃料油重量。

入库时的实验室检测

（一）指定检验机构按照能源中心指定的检测项目（见附件一）要求进行实验室检测。检测项目包括：运动粘度、密度、碳芳香度指数、硫含量、闪点（闭口）、硫化氢、酸值、总沉淀物（热老化法）、残炭、倾点、水分、灰分、钒、钠、铝+硅、净热值、使用过的润滑油（ULO）（钙和锌、钙和磷）、相容性、清洁度、苯乙烯、苯酚。

苯乙烯、苯酚检测采用气相色谱质谱法，具体操作条件详见附件三。

（二）所有进行检验的实验室，应当具备中国合格评定国家认可委员会（CNAS）认可的资质。

（三）所有样品保留三个月。

（四）样品检测流程

1．C样检验合格，检验终止。

2．C样检验不合格，B样检验不合格，A2样检验合格，检验终止。

3．C样检验不合格，B样检验合格，A2样检验不合格，检验终止。

4．C样检验不合格，B样检验不合格，A2样检验不合格，检验终止。

5．C样检验不合格，B样检验合格，A2样检验合格，对A1样进行不合格项目单独检验，检验终止。

检验终止后，出具检验报告。

第三节 出库检验

指定检验机构接受委托检验

委托人应当在交割低硫燃料油出库前24小时书面委托指定检验机构进行检验。委托时，委托人应当提供低硫燃料油标准仓单注销重量，指定交割仓库应当提供储存岸罐编号等相关资料。指定检验机构应同委托人、指定交割仓库保持密切联系，掌握低硫燃料油出库动态，及时安排检验事宜。

指定检验机构进行出库现场检验

（一）启封与再施封

1．确认关闭连通至非指定期货交割岸罐的所有阀门，确保有效隔离。

2．出库前，指定检验机构应会同指定交割仓库对指定期货岸罐最近一次入库或出库后施封的封识是否完好进行确认，并核实封识编码。确认无异常情况后，解除储罐出口阀门的封识，准予发货。发货完毕后，应及时再施封。核实中发现问题应立即通知能源中心。

当出库货主没有委托指定检验机构时，由指定交割仓库期货业务授权人负责安排启封与再施封，再施封应在出库作业结束后24小时内完成。

（二）出库前岸罐检验

1．计量

（1）按照JJG 168的要求，确认低硫燃料油交割指定岸罐所具备的条件。计量岸罐应当经有资质的国家计量行政部门标定，且其罐容表应当在检定的有效期内。

（2）检查岸罐管线充满情况，确保管线处于全满状态，保证低硫燃料油交接计量的准确性。对于库区有循环设施的，应进行循环充满管线。

（3）按照GB/T 13236的要求，确认所有用于岸罐计量的设备包括温度计，量油尺等应当经有资质的国家计量行政部门标定，并且在检定的有效期内，所有使用的计量设备应当符合库区安全防爆规定。

（4）与指定交割仓库、委托人的计量人员按照GB/T 13894和GB/T 8927的要求，共同对液深或空距、明水、液温及罐区气温进行测量。如果计量完毕后8小时内未输油的，应在输油前按照前述方法进行复测，并以复测结果为准。

（5）岸罐内低硫燃料油处于低液位时，应避开岸罐的非计量区。

2．取样

（1）岸罐取样

按照GB/T 4756的要求，在输油前对每个岸罐内的低硫燃料油取三套平行样品，3（升）×3（罐），加封并做好标识。 

（2）上述样品封存于指定检验机构指定地点，需要时开启其中任意一套进行检测。

（三）出库后岸罐检验

1．输油结束后，待液面稳定2小时后进行计量。 

2．检查阀门封识及管线存油状况，尽可能保证其在输油前后保持相同状态。如果输油前后管线存油状况不同，应在计算中予以修正。

3．与指定交割仓库、委托人的计量人员按照GB/T 13894和GB/T 8927的要求，共同对液深或空距、明水、液温及罐区气温进行测量。

4．岸罐内低硫燃料油处于低液位时，应避开岸罐的非计量区。

按照GB/T 19779要求，根据实验室检测的密度结果计算岸罐的低硫燃料油重量。

出库时的实验室检测

（一）指定检验机构按照能源中心指定的检测项目（见附件一）要求进行实验室检测。检测项目包括：运动粘度、密度、碳芳香度指数、硫含量、闪点（闭口）、硫化氢、酸值、总沉淀物（热老化法）、残炭、倾点、水分、灰分、钒、钠、铝+硅、净热值、使用过的润滑油（ULO）（钙和锌、钙和磷）、相容性、清洁度、苯乙烯、苯酚。

苯乙烯、苯酚检测采用气相色谱质谱法，具体操作条件详见附件三。

（二）所有进行检验的实验室，应当具备中国合格评定国家认可委员会（CNAS）的认可资质。

（三）所有样品保留三个月。

第四节 管线置换

管线置换准则

（一）管线置换体积应以指定交割仓库声明的船舶与岸罐之间卸货管线的设计容积为依据，并经指定交割仓库与委托人签字确认。

（二）为确保计量准确，指定检验机构应指定不超过2个无明水或少量明水的船舱用于管线置换，并经指定交割仓库与委托人签字确认。

（三）用于管线置换的相关现货岸罐液位应避开非计量区间。

（四）卸货结束后，应确保船舶与岸罐之间管线内的期货低硫燃料油完全置换到指定期货交割岸罐，进入指定期货交割岸罐的低硫燃料油体积应当与开始卸货时管线置换的体积一致，并以指定期货交割岸罐收到的低硫燃料油体积为准。

船舶与岸罐之间管线存油置换方案

（一）卸货开始时，用指定船舱的期货低硫燃料油将船舶与岸罐之间管线存油置换到现货岸罐。在管线置换前、后分别对指定船舱和现货岸罐进行计量，以指定船舱输出的体积作为管线置换结算依据。

（二）卸货结束后，用现货岸罐或下一船次指定船舱内的低硫燃料油将船舶与岸罐之间管线内的期货低硫燃料油置换到指定期货交割岸罐。在管线置换前、后分别对现货岸罐或下一船次指定船舱以及指定期货交割岸罐进行计量，并以指定期货交割岸罐收到的低硫燃料油体积作为管线置换结算依据。具体方案如下：

1．当指定交割仓库具备管线循环设施的，用现货岸罐的现货低硫燃料油进行管线置换。

2．当指定交割仓库不具备管线循环设施的，用下一船次指定船舱的低硫燃料油进行管线置换。

指定检验机构应当对管线置换相关岸罐及指定船舱进行计量并出具管线置换报告。

第五节 检验报告

出入库现场检验后，应经委托人、指定交割仓库和指定检验机构三方签字确认。指定检验机构应在签字确认后两日内出具检验报告。

计算过程中的数值修约要求以相关标准和方法规定为准。

检验报告应包括品质预检证书、重量证书、岸罐计量计算报告、品质证书、取样报告、必要时的管线置换报告等部分。重量单位为吨、千克。

指定检验机构应根据委托人的要求，出具中、英文检验报告（格式见附件二），报告编号应当具有唯一性。

第三章  附 则

本细则所称的低硫燃料油特指低硫船用燃料油，质量应当符合能源中心低硫燃料油质量标准。低硫船用燃料油是指由石油制取的烃类均匀混合物，不排除为改善低硫船用燃料油的某些性能和特点而加入的添加剂。低硫船用燃料油应不含无机酸和使用过的润滑油，不能含有可能导致船舶使用异常的任何物质。低硫船用燃料油中不应人为加入可能产生危及船舶安全或对机械操作性能产生不利影响、损害身体健康、增加空气污染的任何添加物或化学废料。

本细则未尽事宜，参照能源中心章程、交易规则及业务实施细则有关规定执行。

本细则的解释权属于能源中心低硫燃料油期货指定检验机构（联合）。

本细则向能源中心备案后于2026年1月1日实施。

附1

上海国际能源交易中心低硫燃料油（期货）质量标准

	项 目
	指标
	试验方法

	运动粘度

（50℃，mm2/s）
	不大于380.0

不小于100.0
	ASTM D445

	密度（15℃，kg/m3）
	不大于991.0

不小于925.0
	ASTM D1298

	碳芳香度指数（CCAI）
	不大于870
	ISO 8217：2017（E）

	硫含量（m/m，%）
	不大于0.50
	ASTM D4294

	闪点（闭口）（℃）
	不低于60.0
	ASTM D93

	硫化氢（mg/kg）
	不大于2.00
	IP 570

	酸值（mgKOH/g）
	不大于2.5
	ASTM D664

	总沉淀物（热老化法）（m/m，%）
	不大于0.10
	ASTM D4870

	残炭（m/m，%）
	不大于18.00
	ASTM D4530

	倾点（℃）
	不高于30
	ASTM D97

	水分（v/v，%）
	不大于0.50
	ASTM D95

	灰分（m/m，%）
	不大于0.100
	ASTM D482

	钒（mg/kg）
	不大于350
	IP 501

	钠（mg/kg）
	不大于100
	IP 501

	铝+硅（mg/kg）
	不大于60
	IP 501

	净热值（cal/g)
	不小于9500
	ASTM D240

	使用过的润滑油（ULO）（mg/kg）

钙和锌

钙和磷
	燃料油应不含ULO。符合下述条件之一，认为燃料油含有ULO：

钙﹥30且锌﹥15

钙﹥30且磷﹥15
	IP 501

	相容性（级）
	不高于2
	ASTM D4740

	清洁度（级）
	不高于2
	ASTM D4740

	苯乙烯（mg/kg）
	不大于300
	GB/T 6041

	苯酚（mg/kg）
	不大于300
	GB/T 6041


附2

中、英文检验报告
品质预检报告
编号：
XXXX年XX月XX日
低硫燃料油（期货）检验品质预检证书
（低硫燃料油入库）
申请人：XXXXXXXXXX有限公司 

申报品名：XX低硫燃料油

申报重量：XXXX吨

审批单号：XXXXXXX

指定交割仓库：XXXXXXX

样品来源：XX罐；xx油船XX船舱

样品类型：XX罐C样,或xx油船XX舱A2样

取样时间：XXXX年X月XX日-XX日

检验实验室：

检验结果：

代表性样品由本公司检验员按GB/T 4756标准取得，经检测，结果如下：

	项目
	单位
	指标
	结果
	检测方法

	密度（15°C）
	kg/m3
	不大于991.0

不小于925.0
	XXX.X
	ASTM D1298

	运动粘度（50°C）
	mm2/s
	不大于380.0

不小于100.0
	XXX.X
	ASTM D445

	硫含量
	% (m/m)
	不大于0.50
	3位有效数字
	ASTM D4294

	水分
	% (v/v)
	不大于0.50
	X.X5
	ASTM D95

	闪点（闭口）
	℃
	不低于60.0
	XX.5
	ASTM D93

	相容性
	级
	不高于2
	X
	ASTM D4740


评定：

经检验，上述低硫燃料油品质符合上海国际能源交易中心低硫燃料油期货标准合约交割入库预检的质量要求。
备注：本证书共壹正叁副
检验报告
编号：
XXXX年XX月XX日
低硫燃料油（期货）检验重量证书
（低硫燃料油入/出库）
申 请 人：XXXXXXXXXX有限公司 

申报品名：XX低硫燃料油

申报重量：XXXX吨

审批单号：XXXXXXX

指定交割仓库：XXXXXXX

交割罐号：XX罐；XX罐

入/出库方式：从XX卸至XX仓库/从XX仓库至XX

检验时间：XXXX年XX月XX日-XX日

检验依据：低硫燃料油（期货）检验细则（试行）

检验结果：

本公司检验员根据上述岸罐出/入库前后测得之空距、明水、油温，岸罐方提供之计量表，参照密度进行相应的校正，计算出上述低硫燃料油入/出库油量为XXXX. XXX吨，合XXXX.0千克。其中XX罐入/出罐油量为XXXX. XXX吨，合XXXX.0千克，（不）符合品质要求；XX罐入/出罐油量为XXXX. XXX吨，合XXXX.0千克，（不）符合品质要求；合计XXXX. XXX吨，合XXXX.0千克符合品质要求。

备注：本证书壹正叁副

                             指定检验机构签字并盖章：

编号：
XXXX年XX月XX日
低硫燃料油（期货）检验岸罐计量计算报告
	指定交割仓库
	
	申报品名
	

	船名
	
	检验日期
	XXXX年XX月XX日-XX日


	项目
	罐号: XX
	罐号: XX

	
	前测
	后测
	前测
	后测

	日期时间
	XXXX-XX-XX  XX:XX
	
	
	

	液位高度(m)
	.XXX
	
	
	

	明水高度(m)
	.XXX
	
	
	

	油温(°C)
	.X5
	
	
	

	检测总高（m）
	.XXX
	
	
	

	总观测体积（m3）
	.XXX
	
	
	

	管线体积(m3)
	.XXX
	
	
	

	明水相应体积(m3)
	.XXX
	
	
	

	热膨胀系数
	.XXXXX
	
	
	

	浮顶体积（m3）
	.XXX
	
	
	

	毛观测体积(m3)
	.XXX
	
	
	

	体积修正系数(T 60B)
	.XXXX
	
	
	

	毛标准体积(m3 @20°C)
	.XXX
	
	
	

	密度(kg/m3 @20°C)
	.X
	
	
	

	毛油量（kg）
	.0
	
	
	

	毛油量（t）
	.XXX
	
	
	


输转低硫燃料油重量

	罐号
	
	

	毛油量 (kg)
	.0
	

	毛油量（t）
	.XXX
	


上述密度基于***实验室检测所得

编号：
XXXX年XX月XX日
低硫燃料油（期货）检验品质证书

（低硫燃料油入/出库）

申请人：XXXXXXXXXX有限公司 

申报品名：XX低硫燃料油

申报重量：XXXX吨

审批单号：XXXXXXX

指定交割仓库：XXXXXXX

样品来源：XX罐；XX罐

取样时间：XXXX年X月XX日-XX日

样品类型： XX罐C样或B样

检验实验室：

检验结果：

代表性样品由本公司检验员按GB/T 4756标准取得，经检测，结果如下：

	项 目
	单位
	指标
	结果
	检测方法

	运动粘度

（50℃）
	mm2/s
	不大于380.0

不小于100.0
	XXX.X
	ASTM D445

	密度

（15℃）
	kg/m3
	不大于991.0

不小于925.0
	XXX.X
	ASTM D1298

	碳芳香度指数（CCAI）
	
	不大于870
	3位有效数字
	ISO 8217:2017(E)

	硫含量
	% (m/m)
	不大于0.50
	3位有效数字
	ASTM D4294

	闪点（闭口）
	℃
	不低于60.0
	XX.5
	ASTM D93

	硫化氢
	mg/kg
	不大于2.00
	X.XX
	IP570

	酸值
	mgKOH/g
	不大于2.5
	X.XX
	ASTM D664

	总沉淀物

（热老化法）
	% (m/m)
	不大于0.10
	X.XX
	ASTM D4870

	残炭
	% (m/m)
	不大于18.00
	3位有效数字
	ASTM D4530

	倾点
	℃
	不高于30
	整数
	ASTM D97

	水分
	% (v/v)
	不大于0.50
	X.X5
	ASTM D95

	灰分
	% (m/m)
	不大于0.100
	X.XXX
	ASTM D482

	钒
	mg/kg
	不大于350
	整数
	IP 501

	钠
	mg/kg
	不大于100
	整数
	IP 501

	铝+硅
	mg/kg
	不大于60
	整数
	IP 501

	净热值
	cal/g
	不小于9500
	整数
	ASTM D240

	使用过的润滑油（ULO）

钙和锌

钙和磷
	mg/kg
	燃料油应不含ULO。符合下述条件之一，认为燃料油含有ULO：

钙﹥30且锌﹥15

钙﹥30且磷﹥15
	整数
	IP501

	相容性
	级
	不高于2
	X
	ASTM D4740

	清洁度
	级
	不高于2
	X
	ASTM D4740

	苯乙烯
	mg/kg
	不大于300
	整数
	GB/T 6041

	苯酚
	mg/kg
	不大于300
	整数
	GB/T 6041


评定：

经检验，上述低硫燃料油品质符合上海国际能源交易中心低硫燃料油期货标准合约的质量要求。

备注：本证书共壹正叁副

编号：

XXXX年XX月XX日

低硫燃料油（期货）检验取样报告
	指定交割仓库
	
	申报品名
	

	船名
	
	检验日期
	

	取样单位
	
	取样人
	


	样品种类
	样品来源
	样品数量
	样品用途
	样品类型
	取样时间
	铅封号

	C
	XX罐
	1×3L
	化验分析
	混合样
	
	X

	C
	XX罐
	2×3L
	封存
	混合样
	
	X/X

	B
	XX罐
	1×3L
	化验分析
	混合样
	
	X

	B
	XX罐
	2×3L
	封存
	混合样
	
	X/X

	A1
	1号舱
	2×1.5L
	封存
	混合样
	
	X/X

	A1
	2号舱
	2×1.5L
	封存
	混合样
	
	X/X

	A1
	…
	2×1.5L
	封存
	混合样
	
	X/X


备注：样品封存保留3个月，有争议时样品保存至争议解决完毕。

编号：

 XXXX年XX月XX日

低硫燃料油（期货）检验管线置换报告
	指定交割仓库
	
	申报品名
	

	船名
	
	检验日期
	XXXX年XX月XX日-XX日


	项目
	输出舱号
	输入罐号

	
	XX
	XX
	XX
	XX

	
	前测
	后测
	前测
	后测
	前测
	后测
	前测
	后测

	日期时间
	
	
	
	
	
	
	
	

	液位高度(m)
	.XXX
	
	
	
	
	
	
	

	明水高度(m)
	.XXX
	
	
	
	
	
	
	

	油温(°C)
	.X5
	
	
	
	
	
	
	

	检测总高（m）
	.XXX
	
	
	
	
	
	
	

	总观测体积（m3）
	.XXX
	
	
	
	
	
	
	

	管线体积(m3)
	.XXX
	
	
	
	
	
	
	

	明水相应体积(m3)
	.XXX
	
	
	
	
	
	
	

	浮顶体积（m3）
	.XXX
	
	
	
	
	
	
	

	毛观测体积(m3)
	.XXX
	
	
	
	
	
	
	

	体积修正系数(T 60B)
	.XXXX
	
	
	
	
	
	
	

	毛标准体积(m3 @20°C)
	.XXX
	
	
	
	
	
	
	

	密度(kg/m3 @20°C)
	.X
	
	
	
	
	
	
	


船舱输出/岸罐收到低硫燃料油体积
	舱号/罐号
	XX
	XX

	总观测体积@当前温度
	.XXX
	.XXX

	毛标准体积(m3@20°C)
	.XXX
	.XXX


备注：

1. “输出舱号”一栏中的液位高度指空高高度。

2. 指定交割仓库声明的管线设计容积为____立方米。

附3

低硫燃料油中苯乙烯、苯酚的测定
气相色谱质谱法
范围

本方法适用于低硫燃料油中苯乙烯、苯酚含量的检测。

待测低硫燃料油应是均匀混合的，未出现分层、沉淀等现象。

规范性引用文件

GB/T 6041质谱分析方法通则

术语与定义

	序号
	CAS 号
	英文名
	中文名
	限值（mg/kg)

	1
	100-42-5
	styrene
	苯乙烯
	≤300

	2
	108-95-2
	phenol
	苯酚
	≤300


方法概要

将待测样品用甲苯/乙醇（体积比4:1）的混合溶液溶解，经有机相过滤膜过滤，进行气相色谱质谱检测。利用总离子流色谱图（TIC）与质谱图对苯乙烯、苯酚进行定性识别，利用选择离子（SIM）进行定量计算。

方法应用

船用低硫燃料油中的苯乙烯、苯酚两种化合物对低硫燃料油的品质有严重影响，会产生结焦、腐蚀、分层等不良后果、从而影响低硫燃料油的正常使用。本方法利用气相色谱质谱测定船用低硫燃料油中的苯乙烯、苯酚含量，准确高效。

干扰

苯乙烯的定量离子为m/z 104，低硫燃料油中的烃类物质同样会产生m/z 104。所以在进行定量计算时，要结合苯乙烯标准物质的色谱保留时间与标准质谱图，以确保定量离子m/z 104是由苯乙烯产生，而不是烃类物质产生的。

试剂和材料

除非另有说明，本方法所用试剂均为色谱纯。

7.1 甲苯。

7.2 乙醇。

7.3 苯乙烯。

7.4 苯酚。

7.5 载气：氦气（He），纯度优于99.999%。

7.6 容量瓶：20 mL，50 mL。

7.7 标准储备溶液：分别称取适量的苯乙烯、苯酚标准品于50 mL容量瓶中，用甲苯/乙醇（体积比4:1）的混合溶液定容，配制为50 mg/mL的单标储备溶液。

注：标准储备溶液宜在0 ℃~4 ℃冰箱中保存备用，有效期为6个月。

7.8标准工作溶液：根据需要，采用逐级稀释的方法，用甲苯/乙醇（体积比4:1）的混合溶液配制成10 mg/L~100 mg/L的标准工作溶液。

注：标准工作溶液宜在0 ℃~4 ℃冰箱中保存备用，有效期为3个月。

7.9 有机相过滤膜：聚四氟乙烯材质，孔径0.45 μm。

仪器和设备

8.1气相色谱质谱联用仪（GC-MS），配有EI源。

8.2 天平：感量0.1 mg。

分析步骤

9.1试样制备

称取2 g的低硫燃料油样品，精确至0.1 mg，用甲苯/乙醇（体积比4:1）的混合溶液充分溶解，摇匀至燃料油完全溶解，定容到20 mL，用0.45 μm有机相过滤膜过滤后，作为试样溶液，经GC-MS分析。

9.2 空白实验

试验中使用的试剂按9.1处理，进行GC-MS分析。

9.3 测定

9.3.1 GC-MS工作条件

由于不同配置的GC-MS具体参数不同，不能给出GC-MS分析的通用参数。设定的参数应保证GC-MS测定时，被测组分与其他组分（主要为烃类）能够得到有效的分离。以下参数可用参考：

	进样体积
	1.0 μL

	色谱柱
	RESTEK DHA-50, 50 m×200 μm×0.5 μm或性能相当的耐高温非极性色谱柱

	柱温程序
	初始温度50 ℃，保持1 min，20 ℃(min升至100 ℃，保持5 min，20 ℃(min升至300 ℃，保持10 min

	柱流量（恒流）
	2 mL/min

	进样口
	分流模式，分流比10:1，300 ℃

	传输线温度
	300 ℃

	离子源类型
	电子轰击（EI）

	质谱调谐方式
	自动调谐

	质谱扫描模式
	全扫描（SCAN）和选择离子扫描（SIM）

	质谱扫描范围
	50~700

	定量离子
	苯乙烯：m/z 104
苯酚：m/z 94

	运行时间
	28.5 min


9.3.2 定性分析

首先利用GC-MS测定标准储备溶液中苯乙烯、苯酚的色谱保留时间。再利用相同的GC-MS仪器条件测定试样溶液。如果在苯乙烯、苯酚的色谱保留时间发现色谱峰，且该色谱峰对应的质谱碎片图与苯乙烯、苯酚的标准质谱碎片图一致，即可判断试样溶液中含有苯乙烯、苯酚。

9.3.3 定量分析

选取至少5个不同浓度的系列标准工作液（7.8）进行测定，以峰面积对浓度绘制标准曲线。如果试样的浓度超过线性范围，适当稀释后测定。

本方法采用外标法对苯乙烯、苯酚进行定量分析，选用9.3.1的定量离子进行峰面积积分。

结果计算

读取试样溶液中苯乙烯、苯酚的定量离子色谱图峰面积，根据标准曲线得到试样中苯乙烯、苯酚的浓度Ci，再按照式（1）进行计算。
[image: image1.emf]𝑋 0 = V × 𝐶 𝑖 m  

…………………………………………………（1） 

式中：

X0——试样中苯乙烯、苯酚的含量，单位为mg/kg；

Ci——试样溶液中苯乙烯、苯酚的浓度，单位为mg/L；

V——试样定容体积，单位为mL；

m——试样的质量，单位为g。

计算结果保留三位有效数字。

定量限、回收率和精密度

11.1 定量限

苯乙烯的定量限为10 mg/kg，苯酚的定量限为10 mg/kg。

11.2 回收率

试样中定量加入适当已知浓度的标准溶液，按9进行回收率分析，回收率应在90 %~110 %之间。

11.3 精密度

在重复性条件下获得的两次独立测试结果的绝对差值应不超过平均值的10 %。

测试报告

测试报告至少包括以下内容：

样品的来源与描述；

测试结果：报告平行样的算术平均值；

在测试中观察到的异常现象；

测试日期。

Low Sulfur Fuel Oil (Futures) Inspection Rules (Trial) 

Chapter 1
General Provisions

Article 1
The Low Sulfur Fuel Oil (Futures) Inspection Rules (Trial) (hereinafter referred to as these Rules) are jointly formulated by the low sulfur fuel oil futures inspection agencies designated by the Shanghai International Energy Exchange (“INE” or the “Exchange”).

Article 2
These Rules are formulated in accordance with national provisions on commodity inspection and applicable rules of the Exchange to ensure the smooth inspection for low sulfur fuel oil futures delivery and to standardize the inspection prior to physical delivery.

Article 3
These Rules are applicable to the inspection for low sulfur fuel oil futures delivery. The Exchange, Designated Inspection Agencies, Designated Delivery Storage Facilities, consigners of inspection (“Consigners”), and other relevant organizations shall abide by these Rules.

Chapter 2
Inspection Procedures

Section 1
Inspection Standards and Methods

Article 4
Inspections under these Rules shall be governed by the standards and methods set forth in the following documents. For undated references, the latest edition of the referenced document shall apply:

GB/T 1885 – Petroleum Measurement Tables
GB/T 4756 – Method for Manual Sampling of Petroleum Liquids
GB/T 6041 – General Rules for Mass Spectrometric Analysis (for measuring the amount of styrene and phenol)
GB/T 8927 – Petroleum and Liquid Petroleum Products - Temperature Measurement - Manual Methods
GB/T 13236 – Petroleum and Liquid Petroleum Products - Equipment for Measurement of Liquid Level in Storage Tanks - Manual Methods
GB/T 13894 – Petroleum and Liquid Petroleum Products - Measurement of Liquid Level in Tanks - Manual Methods
GB/T 19779 – Petroleum and Liquid Petroleum Products – Calculation of Oil Quantities - Static Measurement
JJG 168 – Verification Regulation of Vertical Metal Tank Capacity
API MPMS 17.6 – Guidelines for Determining the Fullness of Pipelines between Vessel and Shore Tanks
ASTM D93 – Standard Test Methods for Flash-Point by Pensky-Martens Closed Cup Tester
ASTM D95 – Standard Test Method for Water in Petroleum Products and Bituminous Materials by Distillation
ASTM D97 – Standard Test Method for Pour Point of Petroleum Products
ASTM D240 – Standard Test Method for Heat of Combustion of Liquid Hydrocarbon Fuels by Bomb Calorimeter
ASTM D445 – Standard Test Method for Kinematic Viscosity of Transparent and Opaque Liquids (and Calculation of Dynamic Viscosity) 
ASTM D482 – Standard Test Method for Ash from Petroleum Products
ASTM D664 – Standard Test Method for Acid Number of Petroleum Products by Potentiometric Titration
ASTM D1298 – Standard Test Method for Density, Relative Density, or API Gravity of Crude Petroleum and Liquid Petroleum Products by Hydrometer Method
ASTM D4294 – Standard Test Method for Sulfur in Petroleum and Petroleum Products by Energy Dispersive X-ray Fluorescence Spectrometry
ASTM D4530 – Standard Test Method for Determination of Carbon Residue (Micro Method)
ASTM D4740 – Standard Test Method for Cleanliness and Compatibility of Residual Fuels by Spot Test
ASTM D4870 – Standard Test Method for Determination of Total Sediment in Residual Fuels 

IP 501 Determination of Aluminium, Silicon, Vanadium, Nickel, Iron, Sodium, Calcium, Zinc and Phosphorous in Residual Fuel Oil by Ashing, Fusion and Inductively Coupled Plasma Emission Spectrometry
IP570 – Determination of Hydrogen Sulfide in Fuel Oil - Rapid Liquid Phase Extraction Method
Section 2
Load-In Inspection

Article 5
Acceptance of Inspection Assignment by Designated Inspection Agencies

Consigner shall entrust, in writing and 24 hours before load-in, a Designated Inspection Agency to perform the load-in inspection (comprising quality pre-check before load-in as well as weight and quality inspections for the shore tanks for load-in), and file with it the load-in plan mutually agreed upon by the Consigner and the Designated Delivery Storage Facility. If the residual oil within the vessel-to-shore tank pipeline needs to be displaced, the Consigner shall submit the displacement plan at the same time and specify the pipeline displacement volume. The Designated Delivery Storage Facility shall displace the residual oil if it is of a lower quality than that of the low sulfur fuel oil to be loaded in for futures delivery.

The Consigner shall provide the following documents  for the purpose of entrustment:

(1) For inbound bonded low sulfur fuel oil to be delivered directly from the ships to the Designated Delivery Storage Facility after berthing and unloading: Low Sulfur Fuel Oil Inspection Certificate issued by the loading port, bill of lading, customs load-in approval document, low sulfur fuel oil load-in application / approval notice from the Exchange, and other documents as required;

(2) For inbound bonded low sulfur fuel oil to be delivered to the Designated Delivery Storage Facility through ship-to-ship transfer in a domestic anchorage: low sulfur fuel oil inspection certificate issued by the loading port of the mother ship, bill of lading, customs load-in approval document, fuel oil load-in application / approval notice from the Exchange, and other relevant documents. The Designated Inspection Agency shall supervise the unloading and loading of fuel oil during the ship-to-ship transfer, securely seal the tanks on the receiving vessel for pre-unloading verification at the Designated Delivery Storage Facility, and provide relevant supporting documents as required;

(3) For bonded low sulfur fuel oil under the processing trade route or the general trade route  to be delivered to the Designated Delivery Storage Facility: export customs declaration form, export verification checklist under the processing trade manual, export statutory inspection certificate, commodity inspection certificate of low sulfur fuel oil issued by the loading port, producer’s product quality inspection report, certificate of origin, low sulfur fuel oil load-in application / approval notice from the Exchange, and other materials as required.

(4) For bonded low sulfur fuel oil delivered to the Designated Delivery Storage Facility from other bonded storage facilities through customs transit or blended in the Designated Delivery Storage Facility: the commodity inspection certificate for the bonded blended low sulfur fuel oil, certificate of origin, low sulfur fuel oil load-in application / approval notice from the Exchange, and other materials as required.

The Designated Inspection Agency shall maintain close contact with the Consigner and the Designated Delivery Storage Facility, stay current with the load-in status, and timely arrange for inspections.

Article 6
On-Site Load-In Inspection by Designated Inspection Agencies

(1) Quality pre-check before load-in

(A) The Consigner shall, before the unloading and load-in of low sulfur fuel oil for futures delivery, determine with the Designated Inspection Agency and Designated Delivery Storage Facility the time, location, and method of sampling for the quality pre-check before load-in. Where the Consigner chooses to conduct the pre-check at a domestic loading port, the Designated Inspection Agency shall take samples from the ship tanks immediately after loading; then seal all compartment hatch covers and valves, small hatch covers, choke outlet valves, seawater valves, as well as outboard discharge valves; and record the seal numbers. Upon arrival of the vessel at the unloading port, the Designated Inspection Agency shall verify the integrity of the seals and the seal numbers. Unloading shall only be carried out if the shipment passes the quality pre-check. Where the Consigner chooses to conduct the pre-check and sampling at the unloading port, unloading shall only be carried out if the samples from the ship tanks pass the pre-check.

(B) Sampling standard: GB/T 4756.

(C) The Designated Inspection Agency shall carry out laboratory testing according to the scope of quality pre-check specified by the Exchange, which covers density, kinematic viscosity, sulfur content, moisture, flash point, and compatibility (where mixed tank storage is needed) using the standards and test methods set out in Appendix I.

(D) Upon completion of the quality pre-check, the Designated Inspection Agency shall issue a pre-check report and timely submit it to the Consigner, the Designated Delivery Storage Facility, and the Exchange. Unloading and load-in shall not begin until the positive pre-check report is received.

(2) Sealing and unsealing

(A) The Designated Inspection Agency shall ensure all valves to any shore tank not designated for futures delivery are tightly closed and properly sealed.

(B) The Designated Inspection Agency shall, together with the Designated Delivery Storage Facility, seal the outlet valves, water discharge valves, and drain valves of the shore tanks designated for futures delivery (“designated futures shore tanks”) as well as all bypass valves connected to the unloading pipelines, and record and submit the seal numbers to the Designated Delivery Storage Facility for signature confirmation, so as to ensure the designated shipment is fully unloaded into designated shore tanks.

(C) Upon completion of load-in, the Designated Inspection Agency shall, together with the Designated Delivery Storage Facility, verify the integrity of seals and seal numbers before unloading, and shall ensure the inlet valves to the designated futures shore tanks are closed and sealed; record and submit the seal numbers to the Designated Delivery Storage Facility for signature confirmation; and remove the seals on the bypass valves connected to the unloading pipelines.

(3) Pre-load-in shore tank inspection

(A) Measurement

(a) Ascertain the qualifications of the shore tanks designated for low sulfur fuel oil delivery set in JJG 168. Shore tanks shall be calibrated by a qualified national metrological administrative authority; the tank capacity tables shall be within the calibration validity period.

(b) Check the fullness of shore tank pipelines. The pipelines shall be fully filled, either by circulation for Designated Delivery Storage Facilities equipped with circulation facilities or by displacement of the residual oil in the vessel-to-shore tank pipelines, to ensure accuracy in the measurement of the quantity of low sulfur fuel oil transferred.

(c) Ascertain, in accordance with GB/T 13236, that all equipment used for shore tank measurement (including thermometers and gauging tapes, etc.) is calibrated by a qualified national metrological administrative authority, within the calibration validity period, and compliant with the explosion protection policies of the Designated Delivery Storage Facility.

(d) Measure the innage or ullage, free water, oil temperature, and tank ambient temperature together with the measuring personnel of the Designated Delivery Storage Facility and the Consigner in accordance with GB/T 13894 and GB/T 8927.

(e) If oil transfer is not started within eight (8) hours following the initial measurement, re-measurement according to the foregoing method shall be conducted and the results of which shall prevail.

(f) Measurements in shore tanks that have a low level of low sulfur fuel oil shall avoid the critical zone.

(B) Sampling

(a) Sample categories

(i) Sample A1: Sample from a single ship tank or single container (multiple samples)

(ii) Sample A2: Proportional mixture of A1 (two samples)

(iii) Sample B: Sample from shore tank before load-in (three samples)

(iv) Sample C: Sample from shore tank after load-in (three samples)

(b) Ship tank sampling (Sample A1)

(i) After boarding, request from vessel charterer the materials related to the loading of low sulfur fuel oil for futures delivery, including the certificate of weight, ullage report, bill of lading, certificate of quality, vessel documentation, piping layout, vessel experience factor, and stowage plan, among others.

(ii) Request from the charterer the accompanying low sulfur fuel oil sample taken at the loading port.

(iii) Together with the charterer, take two parallel samples (1.5 L × 2 canisters) from each ship tank carrying the low sulfur fuel oil for futures delivery in accordance with GB/T 4756, and properly seal and label the samples.

(c) Proportionally mixed samples from ship tanks (A2)

The Designated Inspection Agency shall prepare two sets (1.5 L × 2 canisters) of proportionally mixed samples based on Sample A1, and properly seal and label them.

(d) Shore tank sampling (Sample B)

Before unloading, take three parallel samples (3 L × 3 canisters) from each shore tank in accordance with GB/T 4756 and properly seal and label them. Where the innage is too low for the taking of Sample B, the Designated Inspection Agency shall note it down in the sampling report. The before-transfer density of the tank shall be the one in the latest inspection report provided by the Designated Delivery Storage Facility.

(e) The foregoing samples shall be sealed and stored at the location specified by the Designated Inspection Agency and, where needed for testing purposes, any set may be opened.

(4) Post-load-in shore tank inspection

(A) Measurement

(a) Take measurements four (4) hours after the oil surface has stabilized following unloading.

(b) Check the valve seals and residual oil in pipelines and make best effort to ensure the latter is in the same condition before and after oil transfer. If the conditions differ before and after unloading, the difference shall be accounted for in computations.

(c) Measure the innage or ullage, free water, oil temperature, and tank ambient temperature together with the measuring personnel of the Designated Delivery Storage Facility and the Consigner in accordance with the methods under Clause (2)(A)(e) of this Article 6.

(B) Sampling

(a) Shore tank sampling (Sample C)

After unloading, take three parallel samples (3 L × 3 canisters) from each shore tank in accordance with GB/T 4756 and properly seal and label them.

(b) The foregoing samples shall be sealed and stored at the location specified by the Designated Inspection Agency and, where needed for testing purposes, any set may be opened.

Article 7
As requested by GB/T 19779, weight of low sulfur fuel oil in shore tanks shall be calculated according to the density value from laboratory testing.

Article 8
Laboratory Testing at Load-In

(1) Designated Inspection Agencies shall conduct laboratory testing on the items prescribed by the Exchange (see Appendix I), which include kinematic viscosity, density, calculated carbon aromaticity index (CCAI), sulfur content, flash point (closed cup), hydrogen sulfide, acid value, total sediment (thermal aging test), carbon residue, pour point, moisture, ash content, vanadium, sodium, aluminum + silicon, net calorific value, used lubricating oil (ULO) (calcium and zinc, calcium and phosphorus), compatibility, cleanness, styrene, and phenol.

Styrene and phenol are tested through gas chromatography-mass spectrometry (GC-MS). See Appendix III for details.

(2) Any laboratory conducting these tests shall have the certifications recognized by the China National Accreditation Service for Conformity Assessment (CNAS).

(3) All samples shall be kept for three (3) months.

(4) Sample testing procedures.

(A) Sample C passes → testing ends.

(B) Sample C fails → Sample B fails → Sample A2 passes → testing ends.

(C) Sample C fails → Sample B passes → Sample A2 fails → testing ends.

(D) Samples C fails → Sample B fails → Sample A2 fails → testing ends.

(E) Sample C fails → Sample B passes → Sample A2 passes → testing on Sample A1 for each individual item that fails the test → testing ends.

The Designated Inspection Agency shall issue an inspection report upon the end of testing.

Section 3
Load-Out Inspection

Article 9
Acceptance of Inspection Assignment by Designated Inspection Agencies

Consigner shall entrust, in writing and 24 hours before the load-out of low sulfur fuel oil for delivery, a Designated Inspection Agency to perform the load-out inspection. For the purpose of entrustment, the Consigner shall provide the weight value that is to be cancelled from the standard warrants for low sulfur fuel oil; the Designated Delivery Storage Facility shall provide the serial number of the relevant shore tanks and other relevant materials. The Designated Inspection Agency shall maintain close contact with the Consigner and the Designated Delivery Storage Facility, stay current with the load-out status, and timely arrange for inspections.

Article 10
On-Site Load-out Inspection by Designated Inspection Agencies

(1) Unsealing and resealing

(A) The Designated Inspection Agency shall ensure all valves to any shore tank that are not designated for futures delivery are tightly closed and properly sealed.

(B) Before the load-out, the Designated Inspection Agency shall, together with the Designated Delivery Storage Facility, jointly confirm the integrity of the seals on the designated futures shore tanks secured in place after the latest load-in or load-out, and verify the seal numbers. If there are no abnormalities, the Designated Inspection Agency shall unseal the outlet valves of the storage tanks and approve the shipment, and timely reseal them following the shipment. The Exchange shall be immediately notified of any issue uncovered during the verification process.

Where the owner does not entrust any Designated Inspection Agency, the person authorized by the Designated Delivery Storage Facility to handle futures delivery shall be responsible for arranging the unsealing and resealing. Such resealing shall be completed within 24 hours of the completion of load-out.

(2) Pre-load-out shore tank inspection

(A) Measurement

(a) Ascertain the qualifications of the shore tanks designated for low sulfur fuel oil delivery according set in JJG 168. Shore tanks shall be calibrated by a qualified national metrological administrative authority; the tank capacity tables shall be within the calibration validity period.

(b) Check the fullness of shore tank pipelines. The pipelines shall be fully filled to ensure accuracy in the measurement of the quantity of low sulfur fuel oil transferred. Designated Delivery Storage Facilities equipped with a circulation system shall activate it to fully fill the pipelines.

(c) Ascertain, in accordance with GB/T 13236, that all equipment used for shore tank measurement (including thermometers and gauging tapes) is calibrated by a qualified national metrological administrative authority, within the calibration validity period, and compliant with the explosion protection policies of the Designated Delivery Storage Facility.

(d) Measure the innage or ullage, free water, oil temperature, and tank ambient temperature together with the measuring personnel of the Designated Delivery Storage Facility and the Consigner in accordance with GB/T 13894 and GB/T 8927. If oil transfer is not started within eight (8) hours following the initial measurement, re-measurement according to the foregoing method shall be conducted and the results of which shall be conclusive.

(e) Measurements in shore tanks that have a low level of low sulfur fuel oil shall avoid the critical zone.

(B) Sampling

(a) Shore tank sampling

Before low sulfur fuel oil transfer, take three parallel samples (3 L × 3 canisters) from each shore tank in accordance with GB/T 4756 and properly seal and label them.

(b) The foregoing samples shall be sealed and stored at the location specified by the Designated Inspection Agency and, where needed for testing purposes, any set may be opened.

(3) Post-load-out shore tank inspection

(A) Take measurements two (2) hours after the oil surface has stabilized following the oil transfer.

(B) Check the valve seals and residual oil in pipelines and make best effort to ensure the latter is in the same condition before and after oil transfer. If the conditions differ, the difference shall be accounted for in computations.

(C) Measure the innage or ullage, free water, oil temperature, and tank ambient temperature together with the measuring personnel of the Designated Delivery Storage Facility and the Consigner in accordance with GB/T 13894 and GB/T 8927.

(D) Measurements in shore tanks that have a low level of low sulfur fuel oil shall avoid the critical zone.

Article 11
As requested in GB/T 19779, the weight of low sulfur fuel oil in shore tanks shall be calculated according to the density value from laboratory testing.

Article 12
Laboratory Testing at Load-Out

(1) Designated Inspection Agencies shall conduct laboratory testing on the items prescribed by the Exchange (see Appendix I), which include kinematic viscosity, density, CCAI, sulfur content, flash point (closed cup), hydrogen sulfide, acid value, total sediment (thermal aging test), carbon residue, pour point, moisture, ash content, vanadium, sodium, aluminum + silicon, net calorific value, used lubricating oil (ULO) (calcium and zinc, calcium and phosphorus), compatibility, cleanness, styrene, and phenol.

Styrene and phenol are tested through gas chromatography-mass spectrometry (GC-MS), see Appendix III for details.

(2) Any laboratory conducting these tests shall have the certifications recognized by CNAS.

(3) All samples shall be kept for three (3) months.

Section 4
Pipeline Displacement

Article 13
Standards of Pipeline Displacement

(1) The pipeline displacement volume shall be based on the design capacity of the unloading pipeline between the vessel and the shore tanks as declared by the Designated Delivery Storage Facility, the volume of which shall be confirmed by the Designated Delivery Storage Facility and the Consigner with their signatures.

(2) To ensure measurement accuracy, the Designated Inspection Agency shall select no more than two (2) ship tanks that contain little or no free water for pipeline displacement, the selection of which shall be confirmed by the Designated Delivery Storage Facility and the Consigner with their signatures.

(3) The liquid level of the spot shore tanks for pipeline displacement shall avoid the critical zone.

(4) Any low sulfur fuel oil for futures delivery within the ship-to-shore tank pipelines shall be fully displaced into the designated futures shore tanks upon completion of unloading. The volume of low sulfur fuel oil loaded into such tanks shall be identical to the volume displaced through the pipelines since the start of unloading. Where discrepancy exists between the volume delivered from the ship and the volume received by the shore tanks, the latter shall be conclusive.

Article 14
Procedures for Displacing Residual Oil in Ship-to-Shore Tank Pipelines

(1) At the start of unloading, the residual oil within the ship-to-shore tank pipelines shall be displaced into spot shore tanks with the low sulfur fuel oil in designated ship tanks intended for futures delivery. The Designated Inspection Agency shall measure the liquid volume in the designated ship tanks and in the spot shore tanks both before and after pipeline displacement. The volume delivered from the designated ship tanks shall be applied in settlement.

(2) Upon completion of unloading, the low sulfur fuel oil for futures delivery within the ship-to-shore tank pipelines shall be displaced into designated futures shore tanks with the low sulfur fuel oil in spot shore tanks or in the designated ship tanks for the next shipment. The Designated Inspection Agency shall measure the liquid volume in the spot shore tanks or designated ship tanks and in the designated futures shore tanks both before and after the said displacement. The volume received by the designated futures shore tanks shall be applied in settlement. The details of this process are as follows:

(A) If the Designated Delivery Storage Facility is equipped with a circulation system, the displacement shall be conducted using the spot low sulfur fuel oil in spot shore tanks.

(B) If not, the displacement shall be conducted using the low sulfur fuel oil in the designated ship tanks for the next shipment.

Article 15
Any Designated Inspection Agency entrusted to oversee pipeline displacement shall measure the shore tanks and designated ship tanks involved in the displacement and issue a pipeline displacement report.

Section 5
Inspection Report

Article 16
The results from any on-site load-in or load-out inspection shall be confirmed by the Consigner, the Designated Delivery Storage Facility, and the Designated Inspection Agency with signature. The Designated Inspection Agency shall issue the inspection report within two (2) days following the joint confirmation.

Rounding in calculations shall be governed by applicable standards and methods.

Article 17
An inspection report shall comprise a quality pre-check certificate, certificate of weight, shore tank measurement report, certificate of quality, sampling report, and pipeline displacement report (if necessary), among others. The unit of weight is either metric tons or kilograms.

Article 18
Designated Inspection Agencies shall issue the inspection report in both Chinese and English in accordance with the requirements of Consigners (see Appendix II for template). The report number shall be unique.

Chapter 3
Miscellaneous

Article 19
For the purpose of these Rules, “low sulfur fuel oil” means low sulfur marine fuel oil that meets the corresponding quality standards set by the Exchange. “Low sulfur marine fuel oil” refers to homogeneous hydrocarbon mixtures extracted from petroleum, with certain amount of additives permitted for performance and characteristics gains. Low Sulfur marine fuel oils shall not contain any inorganic acid and used lubricating oil, any substance that may cause abnormal operations of ships, nor any artificially added additive or chemical waste that may endanger ship safety, adversely affect machine’s performance, or be harmful to health or increase air pollutions.

Any matter not covered by these Rules shall be governed by the Articles of Association, the General Exchange Rules, and other implementing rules of the Exchange.

Article 20
The Designated Inspection Agencies of the Exchange (jointly) reserve the right to interpret these Rules.

Article 21
These Rules shall come into effect as of January 1, 2026 after being filed with the Exchange.

Appendix I

INE Low Sulfur Fuel Oil (Futures) Quality Standards

	Properties
	Specifications
	Test Method

	Kinematic viscosity (50 °C, mm2/s)
	380.0 max

100.0 min
	ASTM D445

	Density (15 °C, kg/m3)
	991.0 max

925.0 min
	ASTM D1298

	Calculated Carbon Aromaticity Index (CCAI)
	870 max
	ISO 8217:2017(E)

	Sulfur content (m/m, %)
	0.50 max
	ASTM D4294

	Flash point (closed cup) (°C)
	60.0 min
	ASTM D93

	Hydrogen sulfide (mg/kg)
	2.00 max
	IP 570

	Acid value (mg KOH/g)
	2.5 max
	ASTM D664

	Total sediment (thermal aging test) (m/m, %)
	0.10 max
	ASTM D4870

	Carbon residue (m/m, %)
	18.00 max
	ASTM D4530

	Pour point (°C)
	30 max
	ASTM D97

	Moisture (V/V, %)
	0.50 max
	ASTM D95

	Ash content (m/m, %)
	0.100 max
	ASTM D482

	Vanadium (mg/kg)
	350 max
	IP 501

	Sodium (mg/kg)
	100 max
	IP 501

	Aluminum + Silicon (mg/kg)
	60 max
	IP 501

	Net calorific value (cal/g)
	9,500 min
	ASTM D240

	Used lubricating oil (ULO) (mg/kg)

Calcium and Zinc

Calcium and phosphorus
	Fuel oil should be free of ULO, which is deemed to be present if any of the following conditions is met:

Ca > 30 and Zn > 15
or
Ca > 30 and P > 15
	IP 501

	Compatibility (level)
	No higher than spot No. 2
	ASTM D4740

	Cleanness (level)
	No higher than spot No. 2
	ASTM D4740

	Styrene (mg/kg)
	300 max
	GB/T 6041

	Phenol (mg/kg)
	300 max
	GB/T 6041


Appendix II

Quality Pre-Check Report

(Bilingual)

No.:

Date:

Low Sulfur Fuel Oil (Futures) Inspection

Quality Pre-Check Certificate

(Low Sulfur Fuel Oil Load-In)

Applicant:

XXXX

Declared product:

XXXX Low Sulfur fuel oil

Declared weight:

XXXX metric tons

Approval notice No.: 
XXXX

Designated Delivery Storage Facility:
XXXX

Sample source: 

Tank XX; ship xx, ship tank XX

Sample category:

Sample C, tank XX; or Sample A2, ship xx, ship tank XX

Sampling date:

YYYY/MM/DD - DD

Laboratory:



Testing results:



Our inspectors took representative samples in accordance with GB/T 4756, with the following testing results:

	Properties
	Unit
	Standard
	Result
	Test Method

	Density (15 °C)
	kg/m3
	991.0 max

925.0 min
	XXX.X
	ASTM D1298

	Kinematic viscosity (50 °C)
	mm2/s
	380.0 max

100.0 min
	XXX.X
	ASTM D445

	Sulfur content
	% (m/m)
	0.50 max
	To 3 significant figures
	ASTM D4294

	Moisture
	% (v/v)
	0.50 max
	X.X5
	ASTM D95

	Flash point (closed cup)
	°C
	60.0 min
	XX.5
	ASTM D93

	Compatibility
	Level 
	No higher than spot No. 2
	X
	ASTM D4740


Conclusion:

Our testing shows that the above low sulfur fuel oil product meets the quality requirements for the load-in pre-check as specified in the standard low sulfur fuel oil futures contract of Shanghai International Energy Exchange.

Note: This Certificate is issued in one original and three duplicates

* * * End * * *

Inspection Report

No.:

Date:

Low Sulfur Fuel Oil (Futures) Inspection

Certificate of Weight

(Low Sulfur Fuel Oil Load-In / Load-Out)

Applicant:

XXXX

Declared product:
XXXX Low Sulfur fuel oil

Declared weight:
XXXX metric tons 

Approval notice No.: 
XXXX

Designated Delivery Storage Facility:
XXXX

Delivery tank No.:
Tank XX; Tank XX

Load-in / Load-out method:
Unload from XX to storage facility XX / From storage facility XX to XX

Inspection time:

YYYY/MM/DD - DD

Inspection standard:
Low Sulfur Fuel Oil (Futures) Inspection Rules (Trial)

Inspection results:

Based on measurements of ullage, free water, and oil temperature taken before and after load-out / load-in at the above shore tanks, the measurement tables provided by the shore tank operator, and appropriate corrections for density, our inspectors have calculated the load-in / load-out quantity for the abovementioned low sulfur fuel oil to be XXXX.XXX metric tons, or XXXX.0 kilograms. Details are as follows: Tank XX, load-in / load-out quantity of XXXX.XXX metric tons (XXXX.0 kg), (in) compliant with quality requirements; Tank XX, load-in / load-out quantity of XXXX.XXX metric tons (XXXX.0 kg), (in)compliant with quality requirements; Total compliant quantity: XXXX.XXX metric tons (XXXX.0 kg).

Note: This Certificate is issued in one original and three duplicates

Signature and seal of the Designated Inspection Agency:

* * * End * * *

No.:

Date:

Low Sulfur Fuel Oil (Futures) Inspection

Shore Tank Measurement Report

	Designated Delivery Storage Facility 
	
	Declared product
	

	Ship
	
	Inspection date
	YYYY/MM/DD - DD


	Parameter
	Tank No.:
	Tank No.:

	
	Before
	After
	Before
	After

	Date and time
	XXXX-XX-XX

XX:XX
	
	
	

	Liquid level (m)
	.XXX
	
	
	

	Free water level (m)
	.XXX
	
	
	

	Oil temperature (°C)
	.X5
	
	
	

	Total measured height (m)
	.XXX
	
	
	

	Total observed volume (m3)
	.XXX
	
	
	

	Pipeline volume (m3)
	.XXX
	
	
	

	Free water volume (m3)
	.XXX
	
	
	

	CTE
	.XXXXX
	
	
	

	Floating roof adjustment (m3)
	.XXX
	
	
	

	Gross observed volume (m3)
	.XXX
	
	
	

	VCF (T 60B)
	.XXXX
	
	
	

	GSV (m3 @ 20 °C)
	.XXX
	
	
	

	Density (kg/m3 @ 20 °C)
	.X
	
	
	

	Gross fuel quantity (kg)
	.0
	
	
	

	Gross fuel quantity (metric ton)
	.XXX
	
	
	


Low Sulfur Fuel Oil Transfer Quantity

	Tank No.
	
	

	Gross fuel quantity (kg)
	.0
	

	Gross fuel quantity (m/t)
	.XXX
	


The above density value is based on testing by *** laboratory

* * * End * * *

No.:

Date:

Low Sulfur Fuel Oil (Futures) Inspection

Certificate of Quality

(Low Sulfur Fuel Oil Load-In / Load-Out)

Applicant:

XXXX

Declared product:
XXXX Low Sulfur fuel oil

Declared weight: XXXX metric tons

Approval notice No.: 
XXXX

Designated Delivery Storage Facility:
XXXX

Sample source: 

Tank XX; Tank XX

Sampling date: YYYY/MM/DD - DD

Sample category:
Sample C or Sample B, tank XX

Laboratory:



Testing results:



Our inspectors took representative samples in accordance with GB/T 4756, with the following testing results:

	Properties
	Unit
	Specifications
	Result
	Test Method

	Kinematic viscosity (50 °C)
	mm2/s
	380.0 max

100.0 min
	XXX.X
	ASTM D445

	Density (15 °C)
	kg/m3
	991.0 max

925.0 min
	XXX.X
	ASTM D1298

	CCAI
	
	870 max
	3 sig. figures
	ISO 8217:2017(E)

	Sulfur content
	% (m/m)
	0.50 max
	3 sig. figures
	ASTM D4294

	Flash point (closed cup)
	°C
	60.0 min
	XX.5
	ASTM D93

	Hydrogen sulfide
	mg/kg
	2.00 max
	X.XX
	IP 570

	Acid value
	mg KOH/g
	2.5 max
	X.XX
	ASTM D664

	Total sediment (thermal aging test)
	% (m/m)
	0.10 max
	X.XX
	ASTM D4870

	Carbon residue
	% (m/m)
	18.00 max
	3 sig. figures
	ASTM D4530

	Pour point
	°C
	30 max
	Integer
	ASTM D97

	Moisture
	% (v/v)
	0.50 max
	X.X5
	ASTM D95

	Ash content
	% (m/m)
	0.100 max
	X.XXX
	ASTM D482

	Vanadium
	mg/kg
	350 max
	Integer
	IP 501

	Sodium
	mg/kg
	100 max
	Integer
	IP 501

	Aluminum + Silicon
	mg/kg
	60 max
	Integer
	IP 501

	Net calorific value
	cal/g
	9,500 min
	Integer
	ASTM D240

	ULO

Calcium and Zinc

Calcium and phosphorus
	mg/kg
	Fuel oil should be free of ULO, which is deemed to be present if any of the following conditions is met:

Ca > 30 and Zn > 15
or
Ca > 30 and P > 15
	Integer
	IP 501

	Compatibility
	Level
	No higher than spot No. 2
	X
	ASTM D4740

	Cleanness
	Level
	No higher than spot No. 2
	X
	ASTM D4740

	Styrene
	mg/kg
	300 max
	Integer
	GB/T 6041

	Phenol
	mg/kg
	300 max
	Integer
	GB/T 6041


Conclusion:

Our testing shows that the above Low Sulfur fuel oil product meets the quality requirements as specified in the standard Low Sulfur fuel oil futures contract of Shanghai International Energy Exchange.

Note: This Certificate is issued in one original and three duplicates

* * * End * * *

No.:

Date:

Low Sulfur Fuel Oil (Futures) Inspection

Sampling Report

	Designated Delivery Storage Facility
	
	Declared product
	

	Ship
	
	Inspection date
	

	Sampling agency
	
	Sampling inspector
	


	Category
	Source
	Quantity
	Use
	Type
	Sampling Time
	Seal Number

	C
	Shore tank XX
	1 × 3 L
	Lab analysis
	Mixture
	
	X

	C
	Shore tank XX
	2 × 3 L
	Seal and store
	Mixture
	
	X/X

	B
	Shore tank XX
	1 × 3 L
	Lab analysis
	Mixture
	
	X

	B
	Shore tank XX
	2 × 3 L
	Seal and store
	Mixture
	
	X/X

	A1
	Ship tank #1
	2 × 1.5 L
	Seal and store
	Mixture
	
	X/X

	A1
	Ship tank #2
	2 × 1.5 L
	Seal and store
	Mixture
	
	X/X

	A1
	…
	2 × 1.5 L
	Seal and store
	Mixture
	
	X/X


Note: Samples should be kept for three months. In the event of a dispute extending beyond the three-month period, the samples should be kept until the dispute is resolved.

* * * End * * *

No.:

Date:

Low Sulfur Fuel Oil (Futures) Inspection

Pipeline Displacement Report

	Designated Delivery Storage Facility
	
	Declared product
	

	Ship
	
	Inspection date
	YYYY/MM/DD - DD


	Parameter
	Delivering Ship Tank No.
	Receiving Shore Tank No.

	
	XX
	XX
	XX
	XX

	
	Before
	After
	Before
	After
	Before
	After
	Before
	After

	Date and time
	
	
	
	
	
	
	
	

	Liquid level (m)
	.XXX
	
	
	
	
	
	
	

	Free water level (m)
	.XXX
	
	
	
	
	
	
	

	Oil temperature (°C)
	.X5
	
	
	
	
	
	
	

	Total measured height (m)
	.XXX
	
	
	
	
	
	
	

	Total observed volume (m3)
	.XXX
	
	
	
	
	
	
	

	Pipeline volume (m3)
	.XXX
	
	
	
	
	
	
	

	Free water volume (m3)
	.XXX
	
	
	
	
	
	
	

	Floating roof adjustment (m3)
	.XXX
	
	
	
	
	
	
	

	Gross observed volume (m3)
	.XXX
	
	
	
	
	
	
	

	VCF (T 60B)
	.XXXX
	
	
	
	
	
	
	

	GSV (m3 @ 20 °C)
	.XXX
	
	
	
	
	
	
	

	Density (kg/m3 @ 20 °C)
	.X
	
	
	
	
	
	
	


Delivered / Received Low Sulfur Fuel Oil Volume

	Ship tank No. / Shore tank No.
	XX
	XX

	TOV (m3 @ observed temp.)
	.XXX
	.XXX

	GSV (m3 @ 20 °C)
	.XXX
	.XXX


Notes:

1. “Liquid level” for “Delivering Ship Tank No.” column refers to the ullage of the tank.

2. The design capacity of pipelines as declared by the Designated Delivery Storage Facility is 

 m3.

* * * End * * *

Appendix III

Gas Chromatography and Mass Spectrometry Testing of Styrene and Phenol in Low Sulfur Fuel Oil

1.
Scope

The gas chromatography and mass spectrometry (GC-MS) method is applicable to the testing of the amount of styrene and phenol in Low Sulfur fuel oil.

Low Sulfur fuel oil to be tested shall be homogenous and without stratification and sediment.

2.
Normative Reference Document

GB/T 6041 – General Rules for Mass Spectrometric Analysis

3.
Terms and Definition

	No.
	CAS Registry Number
	English Name
	Chinese Name
	Limit (mg/kg)

	1
	100-42-5
	Styrene
	benyixi
	≤ 300

	2
	108-95-2
	Phenol
	benfen
	≤ 300


4.
Summary

Dissolve the sample in a toluene-ethanol mixture (4:1 by volume), filter it through an organic membrane, and perform a GC-MS analysis. Conduct a qualitative identification of styrene and phenol based on a total ion chromatogram (TIC) and gas spectrum (GS), and quantitative calculation through selected ion monitoring (SIM).

5.
Application

Styrene and phenol have significant adverse effects on the quality of marine low sulfur fuel oil, including coking, erosion, stratification, and thus affect its normal use. GC-MS analysis is an accurate and efficient method to determine the amount of styrene and phenol in marine low sulfur fuel oil.

6.
Interference

The characteristic ions of styrene are detected at m/z 104, which is shared by some hydrocarbons in low sulfur fuel oil. Therefore, quantitative calculation should be made in view of the chromatographic retention time and reference mass spectrum of standard styrene, so as to ensure that ions at m/z 104 are produced by styrene, not hydrocarbons.

7.
Reagents and materials

Unless otherwise specified, all reagents used in this method should be chromatographically pure.

7.1
Toluene

7.2
Ethanol

7.3
Styrene

7.4
Phenol

7.5
Carrier gas: helium, 99.999% pure or higher.

7.6
Volumetric flasks: 20 mL, 50 mL.

7.7
Standard stock solution: Weigh and mix an appropriate amount of standard styrene and phenol in a 50 mL volumetric flask, add the toluene-ethanol mixture (4:1 by volume) into the flask to prepare standard stock solution with a concentration of 50 mg/mL.

Note: The standard stock solution is preferably kept in a refrigerator (0-4 °C) for use within six months.
7.8
Standard testing solution: prepare standard testing solution with a concentration of 10 mg/L to 100 mg/L as needed through stepwise dilution with the 4:1 toluene-ethanol mixture.

Note: standard testing solution is preferably kept in a refrigerator (0-4 °C) for use within three months.
7.9
Organic filter membrane: PTFE, with a pore size of 0.45 μm.

8.
Instruments and Equipment

8.1
GC-MS instrument with EI ion source.

8.2
Balance with a resolution of 0.1 mg.

9.
Analytical Procedures

9.1
Sample preparation

Weigh a 2 g sample of low sulfur fuel oil to the nearest 0.1 mg, fully mix and dissolve the sample in the 4:1 toluene-ethanol mixture to a volume of 20 mL, filter the solution through a 0.45 μm organic membrane to produce a sample solution, then perform a GC-MS analysis.

9.2
Blank test

Process reagents to be used in the test according to 9.1, then perform a GC-MS analysis.

9.3
Determination

9.3.1
Specifications for GC-MS instrument

Because GC-MS instruments vary in their specifications, no universal values can be given. Nonetheless, the specifications of an instrument should ensure that during the GC-MS testing, the components under testing can be readily distinguished from the other components (mainly hydrocarbons). The specifications listed below are for reference.

	Volume injection
	1.0 μL

	Chromatography column
	Restek DHA-50, 50 m × 200 μm × 0.5 μm or high-temperature-resistant, non-polar chromatography columns with comparable specifications

	Column heating process
	Hold at an initial temperature of 50 °C for 1 minute, heat the column to 100 °C at 20 °C/min and hold for 5 minutes, then heat to 300 °C at 20 °C/min and hold for 10 minutes

	Column flow (constant flow)
	2 mL/min

	Injection port
	Split-flow mode, 10:1 split ratio, 300 °C

	Transmission line temperature
	300 °C

	Type of ion source
	Electron ionization (EI)

	MS tune method
	Automatic tune

	MS scan mode
	Scan, selected ion monitoring (SIM)

	MS scan range
	50-700

	Characteristic ion
	Styrene: m/z 104

phenol: m/z 94

	Time of operation
	28.5 min


9.3.2
Qualitative analysis

First, determine the retention time for styrene and phenol in the standard stock solution with GC-MS, then test the sample solution with the GC-MS instrument under the same settings and conditions. If a chromatographic peak is detected within the retention time and the corresponding fragmentation spectrum is identical to the standard fragmentation spectra of styrene and phenol, then the sample is deemed to contain styrene and phenol.

9.3.3
Quantitative analysis

Test the standard testing solutions (as described in 7.8) of at least five different concentrations, then make a standard plot of peak area versus concentration. A sample solution with a concentration beyond the linear range should be diluted before testing.

This method uses external standard quantification for styrene and phenol through integration of the peak area of characteristics ions according to 9.3.1.

10.
Formula

Read the peak area of the characteristic ions of styrene and phenol in the sample solution, identify the concentrations of styrene and phenol Ci based on the standard plot, and calculate the amount of styrene and phenol according to equation (1).

[image: image2.png]



where:

X0 is the amount (mg/kg) of styrene or phenol in the sample;

Ci is the concentration (mg/L) of styrene or phenol in the sample solution;

V is the standard volume (mL) of the sample;

m is the mass (g) of the sample.

The result should be rounded to three significant figures.

11.
Quantitative Limit, Recovery Rate, and Precision

11.1
Quantitative limit

The quantitative limits for styrene and phenol are both 10 mg/kg.

11.2
Recovery rate

Add a certain amount of standard solution of known concentration to the sample, and analyze the recovery rate according to the steps under section 9. The recovery rate should be between 90% and 110%.

11.3
Precision

The absolute difference between two independent measurements conducted under repeatability conditions should not exceed 10% of the average value.

12.
Testing report

The testing report should at least include:

a. Source and description of the sample:

b. Testing result: average value of the parallel samples;

c. Abnormalities observed during the testing; and

d. Testing date.

(1)
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